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GEOLOGICAL SURVEY 



1 INTRODUCTION. 

Between thirty and forty years ago, when the iron trade in Scotland 
received a fresh impetus by the introduction into the business of vari- 
ous improvements, and a new raw material, hitherto overlooked or con- 
sidered impracticable, a family of the name of Baird owned a small 
farm of some thirty or forty acres, between seven or eight miles from 
Glasgow. 

This property was underlaid by a bed of coal — ^the Monkland coal 
seam — which was worked to a very limited extent by the proprietors, 
and hauled by single cartloads to the Glasgow market 

Partly from this small coal business and partly from the products 
of the farm, the family barely made a living; finding it often difficult 
to make the two ends meet. So limited, indeed, was their means, that 
the father considered' the business inadequate to the support of the 
family, so that as the two eldest sons grew to manhood he urged upon 
them the necessity of seeking a livelihood elsewhere, in some other 
business. 

During the excavations for the coal on the farm, a kind of ironstone 
had been Encountered, and considerable quantities taken out, which 
lay scattered in piles at the mouth of the pit, as worthless rubbish en- 
cumbering the ground. 

At one of these family meetings, while counciling in regard to future 
prosJ)ects, it was suggested by the eldest son that perhaps they might 
be able to make iron profitably from some of these waste ironstones. 

The fiither, supposing the amount of capital required to commence 
such a business entirely beyond their limited means, thought, at first, 
such an enterprise out of the question. Finally, however, by uniting 
the whole savings of the family, and efiecting certain small loans, the 
father and sons managed to erect, with the sum of £1200, an iron fur- 
nace for the production of pig iron from their black-band ironstone and 
coal. 

The business succeeded beyond their expectations; in a few years 
they were not only able to pay ofi* the borrowed capital, but had laid 
up a surplus sufficient to erect another furnace. Soon they were able 
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CHAPTER I. 

GENERAL REPORT- 

Before entering upon local descriptions it will be desirable to record, 
under this head, the most important general results, reserving special- 
ties for a future chapter. 

A State stretching 400 miles, from 82° to 89° 30' of west longi- 
tude, with an average width of more than 100 miles, lying between 
36° 30' to 39° of north latitude, and embracing 40,000 square miles, 
includes an- amount of territory which it would be diflBcult even to 
traverse, at the ordinary rate of travel, so as to pass through all the 
103 counties embraced therein, in less than a season. When we con- 
sider, then, that in order to arrive even at an approximation towards the 
general boundaries of the principal Geological formations, many coun- 
ties have to be traversed in several directions, it will be apparent how 
much time is required to complete even a Geological Reconnoissance of 
so great an extent of country. 

With all the industry which I could bring to bear I have only been 
able to visit sixty-three (63) counties, up to the time when it became 
necessary that I should commence making out the Report In select- 
ing these for the commencement of the work I have been chiefly guid- 
ed by the tenor of my instructions, which required that I should begin 
with the *^mineral regions.'' My course has been regulated, in part, 
however, with a view to ascertain the areas, boundaries, and succession of 
the Geological formations in those parts of the State where these have 
been least understood. 

Now that I contemi^ate the vast amount of important, practical, 
geological, mineralogical, chemical, and geographical &cts which have 
been collected, and the materials that have to be plotted, arranged, sys- 
tematically classified, and recorded in their appropriate places, I per- 
ceive that it will be difficult to condense them within the limits of a 
manuscript of reasonable length, and that it will require the closest 
application to complete the preparation of the Report by the 1st of 
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In Tiew of the large amount of pnre silica which this earth oon» 
tains, and the small quantity of lime, magnesia, and oxide of iron 
present, together with the &ct that it remains colorless after ignition, 
it will nndoabtedly proTe to be a valoable material, whether it be as a 
substitute for ground flints in the manufacture of queensware, to take 
the place of petuntze, as a glazing material of china ware; or for mix- 
ing with those varieties of potter's days, which, containing too much 
alumina, are liable to crack in drying or in the furnace. It contains 
only about 4i per cent more silica and 3 per cent less alumina than 
the white silicious earth obtained on the Mississippi below Cape Girar- 
deau, and elsewhere in Missouri, from which a self-glazing ware has 
recently been manufactured, resembling Parian ware. Its texture is 
not quite so fine, nor is it quite as pure a white as the above material ; 
which lies more immediately in connection with the geological forma- 
tion whence it has been derived — some foreign admixtures, held sus- 
pended in the Qaaternaiy waters, having dightiy tinged the Hickman 
county deposit 

The source whence these fine silicious earths have been derived is 
undoubtedly from the disintegration and decomposition of the fine, 
white, crisp, sub-carboniferous chert which abounds both on the Mis- 
sissippi and Ohio river, above their confluence, and is especially abun- 
dant in Pope and Johnson counties, Illinois. These earths were dqpos- 
ited in an extensive lake-like expansion of ¥raters, which overspread a 
considerable region, bordering on the present site of the mouth of the 
Ohio, at the conclusion of the Drift or Pleistocene Period. 

Plate No. 1 represents a view in the distance of the Iron Banks^ 
where the best section was obtained of the fine silicious earth and loams 
referable to the Quaternary Epoch. 

Plate No. 2 represents huge blocks of fine white sand, more indu- 
rated than the inclosing matrix, which have fallen from near the middle 
of the cli£f above, and which contain the leaves, stems, and roots of di- 
cotyledonous trees, (beech and oak,) and other vegetable remains. 

Where chalybeate waters have filtered through the gravel bed this 
has been locally cemented into a ferruginous conglomerate, which lies 
also strewed in huge blocks along the shore of the Mississippi; these 
have given rise to the name of '^Iron Banks.'* 

The lowest beds of the formation are best seen at the Chalk Banks, 
two miles lower down on Hie Mississippi. Here the deposits are still 
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lection of Megalonyx bones^ which I obtained eeveial years pierioasly 
from Mr. Walter Aives, and which had been loaned to Profl Leidy, 
while he was engaged in the publication of a memoir on the extinct 
doth tribe of North America, and recently published under the aus- 
pices of the Smitlisonian Institution. 

New Harmony, Ia., Sept. 18, 1854. 

Deak Sir: During my Geological Survey made this Summer in 
Kentucky, I visited and examined the locality of the matrix of the 
bones of the Megcdonyx^ which form the collection I forwarded to you 
for description in the memoir you are engaged in preparing for publica- 
tion, on the Fossil Edentata of the United States. 

As my Geological Report on that part of Kentucky will not appear 
before the issue of your work, I proceed to ftimish you with a short 
description of the geological position and locality of these interesting 
organic relics. 

Travelers on the Ohio river will doubtless have noticed a remarka- 
ble rising ground, from five to six miles below Henderson, on the Ken- 
tucky shore, elevated considerably above the adjacent bottom land, 
and forming the site of a beautiful country residence, belonging to Mr. 
Walter Alves. It is to that gentieman I am indebted for the above 
valuable collection of bones sent to me in the Summer of 1850. 

To the east, above Mr. Alves' house, Canoe creek empties into the 
Ohio. Below the eminence on which the house stands there is evidence 
of an ancient channel of a stream — ^probably that of the former ex- 
tension of Canoe creek, which then swept round in a bend to the south- 
west, discharging its waters into Pond creek. The Ohio river gradu- 
ally scooping away the Kentucky shore, encroached on the narrow 
neck of land intervening, and finally uniting, caused Canoe creek, ad 
at present, to empty independentiy into the Ohio river. 

In the bank of the Ohio river, a few paces below the above men- 
tioned mound-like elevation, the bones in question were found, seventy 
feet below the ancient channel of Canoe creek, and eighty-five feet 
below the site of Mr. Alves' house, on the above elevated point of land, 
around which Canoe creek meandered. The bone bed is only some 
five or six feet above the ordinary low stage of water; the bones lying 
intermixed with and partially imbedded in a ferruginous sand, charged 
with Paludina ponderosa^ Say; Melania canalimlatay Say; Cydas riw- 
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larisy Say; Cydo^toma lapidaria^ Say; PhyBa heterostrophOf Say; Lynh 
nia eUmgatOy Say; Planorbis Mcarinata, Say; P. lens, Say; Valvata 
iricarinaioj Say; and fragments of UnioSy with steins and limbs of trees. 

Just beneath this ferruginous sand and shell bed is a blue, or rather, 
a dark ash-colored clay. This clay has been most remarkably hollow- 
ed out into large cavities (^^pot holes'^). Into these cavities ferruginous 
sand has been swept, apparently by eddying currents of the Ohio river. 

This ferruginous sand is very irregular as to thickness, forming 
rather isolated deposits than one connected, continuous bed. At a 
higher level, (forty to fifty feet above the ordinary low water,) the fine 
silicious earths and marls are found, which aie so universally distrib- 
uted over the lower grounds in the vicinity of the Ohio, Mississippi, 
and Wabash rivers, even up to the height of one hundred feet and 
more, and which are locally characterized by several species of HeUxj 
Pupa armigera, Say; Sucdma, Cyclostoma^ 4*c. 

Near the junction of the ferruginous sand and '^lue'* clay many 
trunks of oak and other trees are seen projecting, often converted into 
a blackish-brown impressible charcoal or brown coaL 

We were not able to discover an instance where the bones were 
faiiiy imbedded in the ^^blue'^ clay. They appear to originate in the 
ferruginous sand, and to be encrusted with the same material. 

Though the ferruginous sand and ^1i)lue'^ clay lie at a lower level 
than the fine silicious marly earths, I am not quite certain whether the 
former may not have been deposited subsequently, unconformably on 
the slope of the latter. If not unconformable, then the bone bed ia 
older than the sUidous marly earths. 

One thing, however, is very certain, both from the position of these 
bones and those found, under analogous circumstances, in the banks of 
the Ohio, below Evansville, Vanderburg county, Indiana, that they are, 
comparatively speaking, of a very recent date, at least as recent as the 
origin of most of the existing species of univalve shdls now inhabit- 
ing the Ohio river and its tributaries. 

The bones of the MegaUmyx sent to you for description were not 
found all together, or at one time, but were picked up from time to time, 
and from year to year, as they happened to be washed out from their 
matrix, particularly after recent freshets. 

I did not discover any further remains of edentata when I visited 
the locality last June, but obtained many horns and bonea of deer, 
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and probably of other ruminatiog animals; but, unfortunately, my 
collection, made at that time, has all been lost in the wreck of the Gape 
May, sunk this Summer in the Ohio river, near Mount Vernon. 

Full descriptions, with drawings, nave since appeared in the above 
named memoir, of these very remari^able bones of fossil edentata.* 

The clay analysed by Dr. Peter, No. 4 of his report, obtained four 
miles south of Blandville, probably occupies the same geological posi- 
tion as bed No. 5 of the above section. In its original bed it has a 
chocolate color; when dried, however, it is of a light pink grey or pale 
flebh tint; when exposed to heat. Dr. Peter found that though it at 
firbt darkens in color it finally bums white.! 

With the proper addition of silica, from the specimen No. 238, or 
other silicious Quaternary beds to prevent its cracking by baking, it 
will probably be found to be suitable for the manufacture of certain 
kinds of stone ware or other varieti(*s of pottery. 

The argillaceous portions of bed No. 3, when not eflfervescent with 
acids, can also be made into slone ware. 

In the Quaternary earths of Biilard and Graves counties beds of 
lignite and brown coal are not unconimon. These have been mistaken 
for regular coal formations, and ha^ e given rise to various reports of 
the discovery of coal in the Jacksoa purchase. Some of this lignite 
has very much the appe irinc3 of coal ; hence, it is very apt to be mis- 
taken for it; but it is of much more recent date than true ooal, and 
has been formed under entirely difierent circumstances, and derived 
from a very dififerent vegetation than that which flourished during the 
carboniferous era; hence, we not only find variations in the chemical 
composition of the two combustibles, but what is of still more impor- 
tance in estimating their comparati\ e value, the extent of the lignite 
formation is quite limited, at least in this part of the Mississippi val- 
ley,^; and, therefore, not to be depended upon as a permanent source of 
fuel. 

* See Smithsonian Contributions to Knowledge; Memoir on the Extinct Sloth Tribe of 
North America, bj Joseph Leidy, M. D. 

t The inhabitants of the neighborhood where it occurs oflen use it for whitewash. 

% On the upper Missouri, in Oregon, the Isthmus of Panama and South America, there are 
lignite formations of moob greater extent and value thaa ia the central pari of tho Uaited 
-States. 
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firom beneath the horDStone gravel, and firom near the geolo^cal horizon 
of this silico-magnesian earth; while several fine springs in the same dis- 
trict^ having their source above the gravel bed, and in connection with 
the higher silico-calcareous earth, No. 212, are salubrious, and indicate 
to chemical re*agents not more than the usual quantity of alkaline 
earths to be found in the ordinary hard waters of the south-western part 
of the State. 

It is further to be noted, that along particular portions of the bluffs, 
bordering on the Mississippi, in the same district, when cattle run at 
large they are not unfirequently attacked with symtoms of those disor- 
ders known as the tires, trembles, or milk-sickness; buttliis disease, as 
I have previously stated in my synopsis of May last, I am inclined 
to attribute more to the combined astringent effects of certain vegeta- 
ble substances, and the double sulphates of alumina and iron efflores- 
cing from clay licks, or held in solution in waters issuing from pyri- 
tiferous beds, which also exist in some of^'he seargillaceous quaternary 
deposits. 

At an elevation of 95 feet above low water mark, at the Iron Banks, 
is a still whiter earth than No. 127, analysed by Dr. Peter. It is, in 
fact, as white as chalk, and nearly of the same texture, leaving, like it, 
a white streak on wood and other surfaces, but yet not effervescent 
with acids. The resemblance of this material to chalk no doubt gave 
origin to the name ^Chalk Banks,"' applied to a point on the left bank 
of the Mississippi, about two miles below the Iron Banks, where the 
river sweeps with a rapid current round the inferior members of the 
same formation; which, however, are here more argillaceous and not as 
white as the deposit in question, collected from the bluff terminating 
above the town of Columbus. 

I find this white earth to contain 94 per cent of insoluble impalpa- 

ble silidous earth, of which 87i per cent is pure silica, as may be 

seen by the analysis here given: 

Hygrometric moisture, • 1.20 C Silica, 87.6 

Insduble sUicious earth, * 98.90 < Alumina tinged with per- 

Alumina, tinged with iron, 1.80 ^ oxide of iron, - - • 6.3 

Carbonate of lime, - - .30 

Carbonate of magnesia, - .22 93.9 
Loss and alkalies not de- 

tennined, - - * - 2.58 

100.00 
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The compoBition of these quaternary ligoites and brown coal may 
be seen from the two following analyses of specimens No. 214 and 
21 69 made in my laboratory , and ako No. 8 of Dr. Peter's Report 

No. 214, Analysis of Lignite, Bluff of Fort Jefiferson, Ballard 
county, Ky. 

Speeifio grayity, 1.201 

Total volatile matter, 63. 

Coke, (reduced in hvBk and nearly the same shape as the original speci- 
men,) ..•-..•••.. 47^ 

100. 

Moisture, SO. 

Volatile combustible matter, « 23. 

fixed carbon in coke, 40. 

Ashes, (reddish yellow or fleeh tint,) * • • . 7. 

100. 

No. 215, Analy^ of Brown Coal, li miles north-west of JUand- 
ville, Ballard county, Ky. 

Specific gravity, 1.173 

Total Tolatile matter, 69.6 

Coke, - • - • 40.6 

100.0 

Moisture, 11.6 

Volatile corabustiUe matter, - 48.0 

l*ixed carbon in coke, 31.0 

Ashes, (white,) 9.6 

100.0 

These Quaternary Lignites and Brown Coal contain, therefore, from 
20 to 30 per cent, less fixed carbon than the coals of the Carbonifer- 
ous Epoch, and usually a much larger quantity of hygrometric moist- 
ure, which renders them inferior as fuel and still less applicable for the 
generation of steam and manufacturing purposes generally. They are, 
indeed, seldom resorted to as substitutes for true coal, except in the 
immediate vicinity of the deposit, where oth^ fuel is scarce} in coun* 
tries fiur remoted from regular eoal formations; or where, finHn concen- 
tiation of the beds and otlier local circumstances, they are of commer- 
cial value, as for instance, in Hungary, Bovey in England, Colpgn^ 
Pomerania, some Departments in Fiance, or where, from superior 
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ebemioal eompoationy as at Luderoe Island, Muerto, Booas del Toiro, 
it 18 almost equal to trae coal."* 

The analyses No. 1 and No. 128 of Dr. Peter's Report are of soils 
derived from the superior qoatemary earths and loams. Both are re^ 
markable for the extremely fine state of division in which the sand, or 
rather silicious earth, exists in them, and which amounts in the former 
to (47) forty-seven, in iiie latter to (79) seventy-nine per cent Defi- 
cient in alumina, they have, it is true, no great power to retain organic 
matter; still, they are more retentive of moisture ^d organic manures 
tiian ordinary silicious soils in which the sand is of coarser textur$^ 
and hence, more porous and less hygroscopic. For the same reason 
they are more productive and more capable of improvement than soils 
containing more alumina, but in which the sand is coarse. This fact 
is shown by Dr. Peter's analysis, No. 126, of a soil in Henderson 
county, having essentially the same geological origin, containing no 
less than (86) dghty-six per cent of fine sand, and only (3.5) three 
and five-tenths per cent of alumina and oxide of iron; yet this soil 
contains (6) six per cent of oiganic matter, wd is remarkable for tbo 
lai^e amount of sduble ingredients essential to productiveness^ and is 
noted for its excellent crops of fine tobacco, com, &c. 

The soil of some of the heaviest timbered land of Ballard county is 
the same as or very similar to soil No. 1, of Dr. Peter's Report., produQ* 
ing very laige Black Oak, Quereus Undori^ Over Cup White Oak, 
Quercm fnacrocmjMU Soils No. 29 and 30 have the same ge^lpgu^l 
origin. 

It may be laid down as a rule that the soils produced firom Uie stUco^ 

• Anthracite in mj collection from the Bocu del Torro, which is in all probability a portion 
of an altered terthrj or quaternary Hgnite formation, la of r^rj anperior qnality, ai may ba 
•••n from an aaalyiii which I made of It tome yean ilnce. 

Specific graTity, 1.603 

Volatile matter, OaS 

Gdct» 91,7 

loo.e 

Molatiire, 4i6 

Volatile combaitiUe matter, 3.8 

Fixed carbon, * 86.7 

Ashes, (grey,) 6.0 ' 

100.0 
In coking, ^s coal did net alter the least in form, nor did It diminish Its lastrs. No laaif 
wasTlalblt. 
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ealcareotts qunteniary loams are productive and especially well adfq>ted 
for th<i growth of silky tobacco anl inaii,e; the lai^e amount of solu- 
ble ealioe ingrediente which they contain, and their general fertility, 
compared with the proportion of silica and alumina, is, in a great meas- 
ure, to be attributed to the finely comminuted condition of their in- 
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and river allavium, contributiDg largely to the formation of our present 
bottom land and prairie soils and sub-scdls. 

Such I conceive to have been the cause, and such the circumstances 
and period, under which these loamy and marly sediments were pro* 
duced, the materials having been derived chiefly, as already rem irked, 
in part, from the subn^arboniferous fom\ation, and partly also from the 
coal measures. Local and temporary currents, which supervened in 
times of extraordinary freshets and commotion of the waters during 
earthquakes, occasionally transported gravel, which is here and there 
interstratified amongst the grt at mass of fine sediment These also 
swept in rafts of timber, which, after being water-soaked, sunk and 
were buried in the mud, where, excluded from the atmosphere and pro- 
tected from the causes of ordinary -atmospheric decomposition, they 
underwent that change which gives rise to the various forms of lignite, 
brown coal, jet, a^haltum, and other combustible principals produced 
under similar circumstances. 
• 

COAL MEASURES. 

Under this head are classed', not on]y the beds of coal of the Car- 
boniferous era, but all the sandstones, shales, clays, ironstone, and 
limestone, interstratified and associated therewith, as well as the con- 
glomerates and millstone grit 

A very large area of Kentucky is occupied by this, the most im- 
portant of geological formations, in a practical point of view. There 
is, indeed, no State in the Union, except Kentucky, whose territory 
extends over a large area of two coal fields. 

In South-western Kentucky the whole of eight (8) counties, and 
a part of four other counties, are embraced in the Middle coal field of 
the Mississippi valley, ot the coal field which lies partly in Illinois, 
partly in Indiana, and • partly in Kentucky. In Eastern Kentucky 
fifteen (15) counties, and a large area of five (5) more counties, are 
included in the Great Appalachian coal field, i. e., in the coal region 
occupying the western slopes of the Alleghany mountains and the 
Cumberland range, situated partly in Pennsylvania, Virginia, Ohio, 
Tennessee, and these above mentioned easteni counties of Kentucky. 

Of the hundred and three (108) counties of this State, more than 
twenty-^x (26) counties may be considered as situated in the coal 
mea9UTe8--H>r ovcar one-qnaarter of the whole area of the State. 
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The geological fonnations of the Sontb-westero coal field of Ktnh 
tucky are better understood, at present, than its East«ii coal field, 
lying more remote from the Ohio river. I have spent, however, eev- 
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oth^ Bot only by a prominent sandstone formation^ bat tliey have 
been cast off from continuity, immediately on \he Ohio river^ by an 
extensive qplifl and dislocation of the geological formation which 
stretches from Gold Hfll, on the Iltinois side of the Ohio river, across 
the bed of that stream, at Shawneetown, to Bald Hill, in Union county. 

The Topographical Assistant^ in his detailed survey of Union coun- 
ty, has traced a continuation of this upheaval in a neariy east and west 
course through the entire county. Beyond the Valley of Cypress this 
disturbed belt has an increased width to the boundary of Henderson 
county. Beyond this point it has not yet been systematically follow- 
ed; but the occurrence of disturbances, with a reversal of dip, near 
the confluence of Pond and Green rivers, render it probable that it can 
be traced completely through the coal field. 

In Kentucky there is no evidence whatever that this disturbance 
occurred prior to the deposition of the coal measures; on the contrary 
it has implicated in its movements not only the sub-carboniferout^ lime- 
stone and millstone grit, but also the entire coal formation, which liea 
in conformable dip on either side of the axis. In the north-east edge 
of Union county, and in the bed of the Ohio river, the tilted starata, 
lying immediately in the line of greatest disturbance, are cast up on 
edge and lie in great confusion— especially where the strata seem to 
have partially sunk back into the chasm — and thus been much fiac- 
tured, crashed, and thrown out of place, so as to convey, to Ihnited 
observation, the appearance of unconformability; but it can be conclu- 
sively shown that the coal measures north and south of this disturb- 
ance were deposited in one and the same basin. For a limited space 
along the Ohio river, the Shawneetown &ult has rent asunder the coal 
measures, and thrown off the upper coal measures to the nort^, and 
the lower coal measures to the south; but in the interior of Union 
county the upper coal measures occur on both sides of the disturb- 
ance, and, though their continuity is broken for a certain distance, the 
perfect identity of some of the beds on both sides of the disturbance 
is (dearly apparent. North of this disturbance the upper coal meas- 
ures prevail as high up the river as its south bend, in Daviess county; 
south of this disturbance, down to the mouth of Tradewatei^ the lower 
coal measures extend even to the elevated ridges of DuflSs' creek. 

Only a partial insight has yet been obtained of the details of the 
BiMtifio&tioB ^ the ^v^fifmc ooaT maatwiii, firom local a eot to n i i a litw 
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borings and two sbafto which have been sunk a few hundred feet 
through the stratification. 
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tides that may 
be washed from 
above be ^ecto* 
ally stopped out; 
so also must the 
thiokness of tbd 
bedsofoodbeta* 
ken approximate* 
ly, as the overly- 
ing hLaclk riialea 
may easily b# 
oonfounded with 
the coal, noless 
the particled, a* 
biaded by the au* 
gur and broag>t 
up by the pump^ 
be carefully wash* 
ed, examined with 
the eye-glass and 
ignited i&an iron 
spoon beibile the 
blowpipe, to afr* 
ccrtlda whether 
they are totally 
consumed to ash^ 

The shaft sunk 
on ijie bank of 
the Ohio river by 
the Henderson 
Coal Company 
gives gome 6v> 
ther insight into 
the stratdficatioii 
fimn about (50) 
fifty ftet tlhof^ 
low fmU§ 4owi| 
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tie Newbarg 
Bed/' 

This is a mat- 
ter that can be 
fully established 
only by such a 
detailed survey 
as has been made 
of Union county. 
If the coal under- 
laid by limestone, 
seen six miles be- 
low Evansville, 
above low water, 
is the ^^Little 
Newburg Bed," 
and the equiva- 
lent, as is sup- 
posed, of the 30 
inch coal in the 
Evansville (Bo- 
diam) Shaft, at 
110 feet or there- 
by below the bed 
of the Ohio river, 
the same rate of 
rise, along the 
south bend of the 
Ohio river, would 
not only carry 
this bed entirely 
above the Hen- 
derson Shalt, but 
also the Main 
Newbaqf (Main 
Bodiam Bed,) 
which lies about 
lOO£wfebel0wit. 
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feet It is ad- 
mitted that the 
Main Newbui^g 
and Bodiam coal, 
210 feet belov 
the Ohio river, 
are identical; this 
givL'S a dip or 
fiill, from New- 
burg to EvanB- 
TiUe, of 180 or 
190 feet, about 
N. SS^W. The 
course from lock 
and dfun No. 1, 
on Green river, 
to the Holloway 
borings, and also 
to Henderson, is 
about" N. 45°W., 
hence we may 
expect to find the 
same general dip 
as between New- 
buig and Evans- 
ville, with a some- 
what dimioiBhed 
angle. This must 
inevitably bring 
the Main New- 
btirg coal mora 
than 100 feet 
down in the Hoi* 
loway boriogB. — 
The bed at 161 
corresponds io 
thickufflB- It is 
tnae that the 100 
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rate of dip be- 
tween the two lo- 
calities at 70 to 
80 feet, it brings 
a tmn vein^ re- 
ported in the 
Hollo way borings 
between 60 and 
70 feet from the 
top, down to 
near low water 
of the Ohio riv- 
er, at Henderson, 
where there ai:e 
also two coals, 
one of 18 and 
the other of 28 
inches^ in dose 
proximity; the 
latter being a lit- 
tle below low war 

ter of the Ohio river, at the Henderson shaft, with a 4^ foot bed 03 
feet bftlow it Moreover, the rate of southerly rise from Newburg to 
lock and dam No. 1, if applied to the horizontal distance from the 
Bodiam mine south to Henderson, will be found sufficient to elevate 
the strata only about 80 feet, and bring the Main Bodiam coal to about 
100 feet below the Ohio river, where the 4i foot bed of the Hender- 
son shaft is situated. The fossil plants, too, found in the argillaceous 
strata above both coals, are very similar. 

The limestone which lies eight to ten feet below this "Little Coal/* 
at Newburg, is not reported, it is true, in the records of the strata 
passed through in the Henderson shafb; but I saw what appears to be 
the equivalent of this limestone in the bank of the Ohio river, only 
one mile and a half above Henderson, eleven feet above low water. 

The space between the two-foot coal, a few feet below low water 

mark, in the section, and the next four-foot coal, is within a few 

feet of the same distance between the Little anfl Main Newbui^ beds. 

The flve^foot ooal which lies two hundred and seventy feet . below 
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3d Coal, 

Space — in shaft 1 84 in boring, .... 
4Cli (}oal — Bonharbor and Blue, ..... 

Space in boring, 

6th Coal — Cane creek coal, 

Space on section, 

6th Coal — Davis coal, -..--. 

Space, --- 

7th Coal — Cypress coal, 

I^Mtce, .-- 

8th Coal — Ist OTer the Anyil Bock. .... 

1,760.3 29.6 

It is truly remarkable, that in these Upper Coal Measures the spaces 
between the coals, by actual measurement, in sections, borings, and 
shafts, do not differ more than three and a half (3i) feet, in any one 
instance, from the numbers one hundred (100), one hundred (100) 
two hundred (200), four hundred (400). The other three spaces, 
calculated from average dip and horizontal distance, measured on the 
Geological Map of Union county, constructed by the Topographical 
Assistant, give four hundred (400), two hundred and fifty (250), and 
three hundred (300) feet, within three and a half (3i) feet More- 
over, a twenty (20) inch seam intervening in the fourth space, of ex- 
actly four hundred and a half (400i) feet, lies within siz feet of half 
the distance, or two hundred (200) feet, and another thin coal of six 
inches come in within twenty-two (22) feet of midway, or a distance 
of two hundred (200) feet below the fourth coal, and above the fifth. 

Do not these facts evidently indicate some persistent uniform law, 
not only in the rate of deposition of the sediments which constitute 
the coal measures, but in the upward and downward movements of the 
earth's sur&ce, and also in the periods which elapsed between t^e vast 
growths of t^e carboniferous forest 

We shall see hereafter how far this law is applicable to the Lower 
Coal Measures. 

It is to be observed, however, that towards the margin of the coal 
field these spaces are contracted in their dimensions, and the coals come 
much closer together — ^in some instances within five feet. This is a 
variation to be anticipated firom the original basin-shaped conformation 
of coal fields. Though the spaces betwera the coal beds thin out to- 

6 
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wards the south, this rule cannot be applied to the coal beds- Many 
of these are, in fact, thicker towards the margin than in the interior of 
the coal field; arising, no doubt, from the longer duration of the estra- 
tropic d forest growth before submergence; thus affording an opportu- 
nity for a greater accumulation of the vegetable matt«r which produced 
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Space unknown. 
8th Coal ? 

Space, - - - - - - - - 103.1 

9tli Coal — ^vorkable, ...... 3.3 to 3.6 

Space, 29.1 

10th Coal, - 6. 

In this terminatiDg map of the Coal Measures the spaces are not 
quite so regular in their occurrence; yet the greatest deviation from 
a constant and simple multipule is only thirteen (13) feet nine inches, 
although it is evident that here, at the conclusion of the carboniferous 
era, the laws which regulated the coal formation were gradually ceding 
to exist, and the carboniferous flora approaching extinction. 

The total thickness of the Upper Coal Measures, as far as at present 
ascertained, is about two thousand four hundred (2,400) feet These 
are shown on section 1, and in part also on diagram No. 2. 

If we include in the list of coals in these measures all the thin, as 
well as the thick coals, there are at least twenty (20) beds, their united 
total thickness being upwards of forty (40) feet 

The following are the analyses of some of the most available of the 
Upper Coal beds: 

Analtis of Cook*8 coal, on Green river, Henderson county, Ky,, equivalent of (he 

Netoburg main coal. 

Total volatile matter, » 44.6 

TotiJ coke, bS.5 

■ J ■ 
lOOX) 

Moisture, Jl^ 

Volatile combustible matter, 3di) 

Fixed carbon in coke, - 47.0 

Ashes, 8.6 

100.0 

Analy 919 of Bonharhor coal, Davie99 county, £y., No, 176, middle part. 

Specific gravity, 1.273 

Total volatile matter, 48.3 

Total Cok^, 61.7 

100.0 



44 , QENERAL REFOBT OF lUOLOGICAL SCBTET. 

lloistore, 7,0 

Volatile combustible matter, 41.3 

Fixed carbon, .....-., 46.7 

Aahea, (light grey, almost vbite,) 5,0 

100.0 

Did not puff up much in cokiDg; tiirowB out spangles; much calc. 
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AnalysU of thirt^en-inch coal, k$ad of French island, Ohio river. 

Total Tolatile matter, - - - 47.0 

Coke, 63.0 

100.0 

Moisture, 6.0 

YolatQe combustible matter, 41.0 

Fixed carbon, .--..... 46.6 

Ashes, 6.6 



100.0 

The Lower Goal Measures are separated from these Upper Coal 
Measures by a massive sandstone formation^ which is universally 
known in South-western Kentucky by the name of the ^^ Anvil RocV^ 
It iias received this appellation on account of the resemblance to an 
anvil of two conspicuous masses of this formation, situated on its 
northern escarpment, on Hines creek. 

Plate No. 3 represents one of these masses, in which the anvil form 
can be easily recognized, and from which probably the name was in 
reality originally derived; Plate No. 4, the other mass which was first 
pointed out to me as the ^'Anvil RocV In this the anvil shape is not 
so clearly defined, though from a certain point of view this also has 
the appearance of an anvil, the point being directed upwards. 

From this local appellation the name has been extended to the whole 
range of this sandstone formation, and serves as a popular and well 
understood term in Union county, Kentucky, by which to distinguish 
this prominent capping member of the Lower Coal Measures, lying 
between it and the conglomerate or pebbly sandstone, which may be 
r^arded as the base of the productive coal measures. 

In this geological position are situated the richest coal beds of the 
south-western coal field. The whole space, which is over nine hundred 
(900) feet, including the Anvil Bock, containing ten workable beds of 
coal, of the following thickness and relative position : 

feet, feet. 

Space, including Anvil sandstone, ... 43. 

1st Coal under Anvil Rock, 1^ to 3. 

Space, ...--... 46. 

2d Coal— Middle coal, 3. 

Space, 67. 

3d Coal— Main five-foot coal, 4.8 to 6. 
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Space, B6* 

4U) Coal— Well coal, --.,.. 2. to 2.fi 



w 



t^"' ^ 
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under tbe madn five-foot coal^ lies Very nearly fifty feet under the Cur^ 
lew coal, and another, which lies forty-three and a third feet above the 
Ice-House coal. This wonderfiil regularity of position of the princi- 
pal beds of coal of the south-western coal field is not only a matter of 
interest, as establishing the existence of uniform laws regulating the 
succession of events, at so remote a period as the carboniferous era, 
but also on account of the important practical bearing it has, in indi- 
cating the position in which one of the most valuable mineral products, 
concealed within the bowels of the earth, can be found. 

Starting from the' base of the Anvil Rock, in the space of nine hun- 
dred and fifty-five (955) feet, there are ten beds of coal, having a 
united thickness of over thirty feet All of these are workable, unless 
it be the seventh, or Curlew coal, which, having two clay partings, may 
not afford more than two feet of good coal, and perhaps, also, th^ 
fourth, or Well coal, which is only about two and a half feet thick. 
There are besideS; in this space, six or eight minor thin seams, having 
a thickness, altogether, of perhaps two to four feet, but none of them 
of any practical value at the present time. 

The upper four hundred feet of this space is the most productive 
part of the coal measures, since it includes from five to six of the best 
coal beds to be found in the whole three thousand four hundred and 
twenty-nine (3,429) feet of the carboniferous strata, at present known, 
to- wit: 

The Upper, or first coal under the Anvil Rook. 

The Middle coal 

The Main five-foot, or Mulford ccwd. 

l?he Well coal, or Water oosJ. 

Thfe Little Vein, or three4'eot coal; and 

The four-foot cod. 

The total average thickness of these coals may be taken at eighteen 
(18) feet 

The average specific gravity of these coals tnay be taken at about 
1.284, L e. every ioUd cubic foot will weigh within a ftaction of eighty 
pounds, wbidi may, therefore, safely be regarded as a bushel, since in 
weight it is four pounds over the legal standard in Kentucky. Hence 
these six beds are capable of yielding, fixmi every acre of ground un- 
Sot which they extend, over eight hundred thoasand (800,000) bush* 
ds. Tlorowittg off one-fourth for waste, slack^ ftc, it will still yield 
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more than six hundred thoueand (600,000) bushels or solid cubic feet 
Allowing a profit of only three cents per bushel, this amoants to 
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ments which brcHight the inferior rocks to the surface, and the lateral 
compressing force acting between the uplift of the Bald Hill, on the 
north, and the Battery Rock and Ca^eyyille conglomerate, on the 
south. 

One of these synclinal folds exits in the valley of Hines creek, 
flanked on the north and south by coiresponding anticlinal wrinkles, 
or axes of elevation, which brings the upper beds of the Coal Measures 
to the surface on either side of that valley. For more particular in- 
formation and details in regard to the peculiar character of this remark- 
able geological structure in the Coal Measures of Union county, I 
beg to refer you to the Geologico-Topograpbical Report of S, S. Lyon. 

The following chemical analyses of the most important of the coalft 
from the Lower Coal Measures, under the Anvil Rook, are here sub- 
mitted : 

Analysis of Mulfwd^s main or jivt-foot coal, Union county, Ky. JVb. 186. 

Specific g^vky, 1.308 

Total volatile matter, - • • » ^ - - - • 39.5 
Coke, 60.6 

100.0 
Coke inflated. 

Moisture, ^,6 

Volatile combustible matter, 36.0 

Fixed carbon, 57.6 

Ashes, (light grey,) 3.0 

100.0 
BdPs eoal, CriUsndsn county, Kentucky, 

No. 173. No. 174. 

MIDDI«S PART. UPPXR PART. 

Specific gravity, - • 1.274 1.337 

Total volatile matter, , . . . 39.4 35 g 

Ooke, 60.6 K,^ 

100.0 100.0 

Moisture, . - - • • 3.0 4.0 

Volatile combustible matter, • 36.4 29.2 

Fixed carbon, .... 67.6 66.8 

Ashes, (pale flesh color,) - • 3.0 (greyish flesh color,) 10.0 

100.0 100.0 

7 
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The middle paxt puffs up in coking; coke bright bat cellnlar; ad- 
heres but Tery slightly in bnrning. 

Tl.a nnnoT iwrf hoa a m^ra Hull anA alaiir annoaraniVk than H,a mM. 
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Analjfsii qfMnl/ard*4 middle eoal. Union eaunfy, Ky.; ($ampU from **taUing9.'*) 

M. 184. 

Specific grayity, 1.402 

Total volatile matter, ,.. 33.7 

Coke, 61.3 

100.0 
Coke unchanged. 

Moisture^ 14.0 

Volatile combustible matter, • • - . - S4.7 

Fixed carbon, 61 .3 

Ashes, (reddish grey,) - - 10.0 

100.0 

Analy9%$ rf Ic^Houu coal. Union county, Ky. No. 198. 

Specific gravity, 1.349 

Total volatile matter, 36.5 

Coke, 63.6 

100.0 
Coke slightly changed, compact. 

Moisture, 4.0 

Volatile combustible matter, ...... 32.6 

Ilxed carbon, .-.-..., 53.5 

Ashes, (reddish grey,) - - 6,0 

100.0 

Analysis qf (hi upper peart of first coal undmrths An^nl Boek, Union county, Ky. 

Nix 183. 

Specific gravity, 1.282 

Total volatile matter, 48.7 

Coke, 61.3 

100,0 
Coke compact 
Moisture, ..<-..••. 1.0 

Volatile combustible matter, 47.7 

Fixed carbon, 42.3 

Ashes, (reddish grey,) --•.-.. 9«o 

100.0 
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Ant^fBit <^ Caft. Zlavu' JaJ^fuid coal, Eofleini eount^. Sy, So. 103. 

Spedfic fr»»ity, .- • 1.894 

Total volatile matter, 43.75 

Coke, £6.25 
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Moisture, .,.. ^,5 

Volatile combnatible matter, 41.S 

Kx«dcirbon, 49.7 
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For rapidity of ignition it takes a high rank, requiring only firom 
forty-eight to fifty-fotnr minutes to bring a boiler into steady action, 
when consuming from eight to nine pounds on every square foot of 
grate per hour. One pound of coal will produce about eight and a 
half pounds of steam at 212^, and about nine pounds of steam, at 
212°, for every one pound of combustible matter- 

For relative completeness of combustion it takes an hitermediate 
rank. For freedom from waste in burning it takes a high rank — ^the 
total average waste, in ashes and cinder, being about seven to eight 
per cent 

One cubic foot of coal in lumps will generate about three hundred 
and fifty pounds of steam at 212°. * - 

For every one of combustible matter it reduces about twenty-eeven 
parts of lithaige, while the strongest anthracites redude from thirty- 
two to tiiirty-three parts. 

Sixty pounds of coal would be required to produco from thirteen to 
fourteen links of chain cable, of one and three^ighth inches in diameter. 

For combined evaporative speed i^nd power, for equal bulks, it takes 
a range inferior only to the semi*anthracites, and some of the semi- 
bituminous coals. The same remarks^ with but tittle modification, will 
apply to the three-foot and Bell coal, and probably, also, to the four- 
foot coal, which, on an average, di tier but little, essentially,- from the 
five-foot bed. ' 

It ought to be remarked, however, in regard to the four-foot coal, 
that the analysis given does not afiord as ftivorable an impression of 
this bed as it probably deserves, since the analysis was madd upon a 
specimen taken from under a slack pile, because ^he old drift; made 
into this bed had fallen hi and cut ofi* the communication with the 
coal in place. Where the bed has been analyzed from other localities 
it has yielded eight per cent more fixed cai-bon in the coke. 

The Ice-House coal, if fairiy epened, would, undoubtedly, prove to 
be a superior coal, at least for general manufacturing purposes, since 
it approaches more nearly, in its structure and manner of coking, lo 
the dry, reedy, splint coals of the Scotch coal fields; it has the dull 
black aspect, the tmnsveiBe, tubular fiaeture splintery, shatp angles, 
and the dull woody souiid when struck with the hammer, and, above 
all, in coking, it retains neatly the original form of the eoid before 
coking, all of whith okaiMtara belong tQthe tplmt w^ whkli tra 
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mora highly esteemed for the btaet funutce, even in its raw condition, 
than the more iiree burning, soft, zednoaa ooals, poeseseiag a greater 

ruM* ooniaifo nf tma anil htt.iimlnAiig nintfAr iit t\: 
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not only impregnate the coal with moifitore, but remoye, doubtless, 
some of its carbon, as carbonic acid and carbaretted hydrogen. This 
coal might, therefore, prove to be a good coking coal, with a sufficient 
per centage of fixed carbon, if feirly opened. 

Many of the intercalated shales, especially in the Lower Coal Meas- 
ures, are highly ferruginous, and contain more or less iron-stones; 
some calcareous and some argillaceous; either in bands, balls, or flat- 
tened, kidney-shaped masses; sometimes compact, at other times sca^ 
ling off in concentric layers, which had originally accumulated around 
a central nucleus. 

The spaces to which I would particularly call attention as likely to 
afibrd the most abundant supply of iron-stones are, the ten feet of 
shales over the Ice-House coal. 

This mass of argillaceous shale includes firom seven to eight distinct 
bands, partly continuous in their range through the bed, and partly 
interrupted. I had these shale beds fairly opened, in order to arrive 
at some definite conclusion as to the amount of iron-stones which they 
would yield. 

The estimate which I form firom the view thus obtained, is, that 
there are from seven to eight layers, here and there interrupted, vary- 
ing firom one to four inches in thickness; the whole may be averaged 
at two inches in thickness for each band, or sixteen inches in all, 
throughout the mass, i. e., about one-sixth of the whole t^n feet of the 
roof of the Ice-House coal is calcareous iron-stones. 

These iron-stones have a specific gravity varying fiom 3.185 to 3.591. 

A specimen of the fine grained ore, taken fi'om one of the bands of 
four inches in thickness, and having a specific gravity of 3.591, yield- 
ed by analysis. 

Protoxide of iron, - - - 49.00 ) ^o «/» x r 

^ . , ^ . ' J. 43.76 per cant of pure iron. 

Peroxide of iron, - . - 6.60 ) 

Carbonie aoid, - - - 31 .00 

Inaolnble earthy aOioates, - 8.60 

Lime, 1.26 

Alumina, - - - - 1.60 

Magnesia, - - - - I.OO 

Carbonaceous matter, - - 0.85 

Hygrometric water, • - 0.80 

IxNta, 1.00 



100.00 



8 
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A more earthy and coarser textured variety, two inches in thick- 
ness, and having a specific grajrity of 3.340, yielded, 
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shaly spaces that deserve attention for the iron ores which they may 
fiimish. I would refer here, especially, to the following : 

The thirty or forty feet of shale overlying the main five-foot coal, 
and the three or four feet of shale beds beneath the under clay of the 
same coal. 

The shales superimposed on the white and pink sandstones overly- 
ing the two and a half-foot or Well ooal. 

The shales underiymg the four-foot coal. 

The shales at the base of the Finnie Blufi^ and behind the Finnie 
old field. 

At some localities, where good sections are exposed, of shales which 
lie midway between the three-foot, or ^ttle Vein,' and the sandstones 
underiying the two and a half-foot, or Well coal, I have found five reg- 
ular-bands of calcareous iron-stones, varying firom two to six inches, 
having a specific gravity of 3.61, and containing by analysii 



Water, - 


- 


- 


. 7.0 


BitomiBoas matter, - 


< 


w 


0.8 


Insolnble silicates, •* 


- 


- 


22.0 


Carbonic acid, - 


- 


- 


2S.95 


Protoxide of iron* - 


- 


- 


S5.S7 — 27.514 metalic iron. 


Magnesia, 


- 


- 


5.80 


Lime, . - . 


- 


- 


5.00 


Alumina, 


- 


- 


2.00 


Phosphoric acid, a trace. 








Loss and alkalies not determined. 


0.08 



100.00 

In a space of twelve to fourteen feet, these bands of iron ore amount 
in all to from fourteen to seventeen inches in thickness. 

In the same geological porition, in Union county, no regular for- 
mation of band ore has yet been found, only ball ore of a different 
character, sparsely disseminated. 

The Lower Coal Measures, in Muhlenburg and Hopkins counties, 
include important beds of iron ore, some of which belong to the mmi- 
ly of the Limonites, or brown and yellow hydrated oxydes, see Nos. 
145, 146, and 147, from Muhlenburg county; Nos. 130 and 131, 
from Hopkins county, in Dr. Peter^s Report Others, referable to 
the bituminous carbonates of iron, or black band ore, see Nos. 148, 
149, 150, 151, and 152, in Muhlenbuig, and No. 134, in Hopkins 
county, also in Dr. Peter's Report 



• 



* 
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a egam of one hundred and ei^ty-fiye (185) feet^ in the Riddle and 
HooetoD borings, of Union county, opposite Wabash Island; the high- 
est of these lying one hundred and fifty-two feet below the Carthage 
limestone, all of which iNx>bably intervrae between that limestone and 
the Diamond Island limestone, besides a seven-foot limestone, at the 
bottom of the Berry & McGinnis boring, on Highland creek. Many 
of these limestones will, no doubt^ be found to extend only over limit- 
ed areas. 

The lower nine hundred (900) feet of the Goal Measures only afford 
two timestones worthy of note, immediately on the Ohio river, viz: one 
bed of about four feet^ lying twenty-five feet under the Curlew coal ; 
one over the first coal under the Anvil Rock; but this bed, though prev- 
alent at many localities on the Illinois side, has, as yet^ not been de- 
tected on the Kentucky shore. Seventeen miles fipom the Ohio river, 
up Tradewatar, the middle or second coal under the Anvil sandstone, 
has limestone both above and below it 

The Lower Southern Coal Measures are richer in limestones than its 
Southwestern equivalents. 

The seven-foot coal of Hopkins and Muhlenburg counties has gen- 
erally a heavy, dark bituminous limestone, of two to three feet, over- 
lying it; especially on the waters of Clear creek and Pond river. 

On Captain Wing's lot, at Greenville, there is a r^uctory variega- 
ted breociated limestone, of seven to eight feet thick, and a similar, and 
probably equivalent limestone, two to three feet in thickness, occurs 
above the iron ore and shale, in Daviess' ridge, and also at Williams' 
Landing. 

The two and a half- foot coal, of Hopkins county, lying near the 
base of Wriight's mountain, is locally overlaid by dark ferruginous 
limestone, capable of receiving a good polish. Indeed, several of the 
above mentioned validated and black limestones will probably afford 
good marbles, but time has not permitted me, as yet, to test their pol- 
ishing properties. 

Almost every bed of coal reposes on a bed of fire-day, not alwa}rs, 
however, of the same quality and composition — some being much 
more silicious than others. Many of them, however, will probably 
prove to be infusiUe and valuable for the manufacture of fire-brick, 
lining furnaces, and making the saggers used by the {)otter8. 

These under-days very generally afford remains of sUgmaria ficoides. 



62 OBNEBAJ. E£POET OF GEOLOGICAL. SDKTET. 

The roof of maay of the coal beds is black bituminous shale, often af- 
fording fossil, fema, L^dodendron, StgiUariOi ^^ other remains of ex- 
tinct carboniferous plante. . Many of these will probably be found to 
cont^, when analyzed, similar oil from which M. laurent prepared 
Ampkelin. The pyiitiferous varietieB can also be employed for the 
manufacture of (copperas) sulphate of the protoxide of iron, and the 
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of Tiadewater, it undulates between heavy ledges of hard, quartzose 
sandstone, pinched in the distance of a few yards from one foot seven 
inches to one foot four inches. 

Two or three seams of coal of a few inches in thickness occur, in- 
terstnratified in the Millstone grit; but no others of any practical value 
have as yet been discovered under the conglomerate of the southrwed- 
ern coal field. 

The Millstone grit affords excellent quarries of durable building 
stone, often very evenly and uniformly bedded, and of good colors. 
It is also from this formation that the best hearth-stones for iron fiir- 
naces have been obtained in South-western Kentucky ; that which is 
free fix)m oxide of iron and lime, and composed of pure gtains of 
quartz, cemented by a silicious paste being preferred. 

Four soils have been analyzed by Dr. Peter, from the Coal Meas- 
ures; one of these, No. 126, fix)m Henderson county, though resting 
on the carboniferous strata, partakes more of the character of the qua- 
ternary loams, and has been already spoken of under that head ; the 
others are No. 10, No. 138, and No. 155, of Dr. Peter's Report. 
They are essentially of a silicious character, containing from eighty- 
six and a half (86i) to ninety (90) per cent of silica and insoluble . 
silicates. No. 10 contains a large amount of alkalies, viz: 0.286 
potash and 0.087 soda, or 0.373 of these two alkalies combined, which 
is more than one-tenth more than was found by Dr. Peter in the rich 
Fayette soil, No. 27 ; but it contains much less carbonate and phos- 
phate of lime, and less than half the quantity of organic matt-er. The 
porous character of thin, silicious, carboniferous soils, compared with 
that of the limestone soils of the Blue-grass country, permits the or- 
ganic matter to be carried by infiltration into the sub-soil ; hence the 
great benefit to be derived by deep sub-soil ploughing, especially when 
the sub-soil is ai^illaoeous or argillo-calcareous. Nos. 138 and 155, 
of Hopkins county, are rather more retentive in their character, and 
hence somewhat richer in organic matter; but, being deficient in alka- 
lies and carbonate of lime, they are not as fertile soils as No. 10, and 
would be much improved by liming and by spreading the ashes of the 
consumed log heaps over the land. Guano and bone earth would also 
be of great service to such soils; the stiff, marly earths interstratified 
amongst the limestone of the adjacent counties of Russell, Todd, 
Christian, Caldnfell, aad Crittenden, would be of immense benefit ap- 
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plied to sach soils, especially in conneotioa with a clover &Uov. So 
also would tiie fiit mailB intercalated with the blue limestone fonnatioQ; 
but these being less accessible are bardly available at the present 
time. 

The region of the Millstone grit is not as &vorable for agricaltare 
aa the adjacent Coal Meastues and Barren limestone formation. The 
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obtained^ as yet, in this coal field, are in Greenup, Lawrence, Pulaski, 
and Owsley counties. 

In this coal field the measures admit of three sub-divisions, Upper, 
Middle, and Lower; the first and last divisions containing the most 
valuable and thickest coal beds, and the latter being remarkably rich 
in ores of iron, especially in Greenup county. 

The general dip of the Goal Measures of the Eastern coal field ia 
about south south-east, or at right angles to the range of the Pine 
mountain. This mountain chain, which ranges from the Shillalies, 
near the Tennessee line, and the southern part of Whitley county, 
near the confluence of Mud and Clear creeks, in a north north-east 
oouise, through Harlan eounty, to the War Gap, apd thence to the 
Sounding Gap, at the comer of Letcher and Pike counties, has been 
produced by a. great dislocation of the Coal Measures, with a nearly 
uniform bearing, which has heaved the subn^irboniferous limestone 
more than five hundred (500) feet up in the Pine mountain; thus 
dividing the Eastern coal field, by a vast longitudinal &ult, into two 
zones; one lying to the north-west of this mountain range, the other 
to the south-east The former of these belts, though wider in Ken- 
tucky, has a less elevation than the latter, which rises, in fact, to a 
greater height than the Pine mountain itself — being at least two thou- 
sand (2,000) feet above the general drainage of the country, and con- 
stituting the range of the Log mountain and the Big and Little Black 
mountains, skirting along the Tennessee line. 

Sect No. 2 will convey a general idea of the structure of this coal 
field between the zone of sub-carboniferous limestone, on the north- 
west, and the Log and Black mountain range, on the south-east 

As yet I am able to give approximate sections only of the three 
sub-divisions of the Eastern coal field. 

The best exposures which I have seen of the upper division, are on 
Big Sandy, in Lawrence county, above the mouth of its Louisa fork; 
and in Floyd county, in the vicinity of Prestonsburg. 

In the former of these counties, south of Louisa, in a space of about 

three hundred and fifty (350) feet, from the bed of Big Sandy, I find 

from six to seven beds of coal ; one near low water, supposed to b€ 

about two feet thick; one near high water, or from forty to fifty feet 

above the first, and from three to four feet thick; a third bed about 

sixty feet higher in the hills, two feet to two and a half thick. There 

9 
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is also eaid to be a twenty-inch bed about midvay of the qiace between 
the two last coals, i. e. thirty feet under the last mentioned bed. A 
fourth bed, about fifty (50) feet above the third bed, equitalent to 
the middle Gavit coal, which is four feet two inches, with a clay part- 
ing of one to three inches, eight inidies &om the top of the coal. A 
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In Clay cooaty, near the level of high water in Goose creek, a bed 
of cofd ooGurs, fix>m three and a half to four and a half feet in thick- 
ness, which supplies the saltworks, soaUi df Manchester, with the foel 
consume^ at the various saltworks on that stream. For a space of 
about two hundred feet above this are shales s^nd sbaly sandstones, 
where a bed of coal of about twenty-eight inches comes in, then a 
qpace of about fifteen feet^ succeeded by a coal of fourteen inches ; 
then a space of ten feet, surmounted by a ten-inch coal ; then a space 
of one hundred to one hundred and fifty feet, where no coal has yet 
Jbeen deteotfid, wlien a iburteen-*inch coal sets in. 

These Goal Measures of the Goose Greek hills bdiong, probably, in 
the descending series, beneath the previously described strata of Big 
Sandy hills, in Floyd county. 

Borings have been put down six hundred (600) feet below the main 
or lowest of these coals ^ve high water of Goose creek, chiefly 
through shales, schistose and dark argillaceous porous sandstone, with 
some thin bedded hard sandstones about.midway of the borings. These 
are the muriatiferous rocks of the Goal Measures of Glay, Perry, and 
Breathitt counties, containing more or less salt. 

At a depth of one hundred and twenty ieet below Goose creek, a 
brine was obtained of 6% or afibrding six to seven-tenths of a pound 
of salt to the gallon; at a depth of firom two hundred and forty (240) 
to three hundred ($00) feet, water was reached of 15°^ i e.. containing 
a little over one and a half pounds of salt to the gallon. AfW 
about three years this brine h^gan to fail. The borings were then car- 
ried to the d^th of firom fiVe hundred and fifteen (515) to five hun- 
dred and fifty (550) feet, wbep water of 15^ was again reached, and 
this is the water which still supplies the principal works, and has been 
found more permanently strong than at any depth either above or be- 
low it; since borings have been carried by Gd. Garrard to one thousand 
feet, without finding any water as profitable to work as that obtained 
at five hundred and fifteen (515) feet 

The rock in which this water is obtained is a dark grey argillaceous 
or mud sandstone, with imperfect strea)cs of coal disseminated, and 
containing fossil wood conv^1;ed into cartK)naceous matter. I could 
not learn that any thiqk workable coals were bded through in the six 
hundred feet beneath the level of Goose creek, but no strict account 
was kept of the vfurious materials passed through; netthtf is it knojra. 
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for the same reason, whether any valuable coal was passed tfarough in 
the five hundred (500) feet bored through beneath the productive ealt 
rock of the Goose creek salt basin. 

The Ealt boHring rocks of Goose creek valley appear to be cotem- 
poraneoQS with the strata interveninK between the loe-Hosse coal and 
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cannot yet be stated with accuracy, but it will probably not fall fihcrt 
of two thoasand five hundred (2,500) or three thousand (3,000) feet 
The following are the analyses of some of the most important coals 
of this coal field, which have come nnder obserration np to the pres- 
ent time- See also Nos. 6, 15, 16, 17, 18, 43, 90, 91, 101, 102, 
123, 159, and 160, in Dr. Peter's Report 

No. 170. AnafyiU of ike boiiom pari of th$ Main Peaek Orchard eoal, Lawrence 

county, Kentucky, 

l^)ecific gntTitj, r • - - 1.279 

Total Tolalile matter. - < . . 58.6 

Coke, (bright solid and coherent,) - - • « - • - 61.4 

100.0 

MoUtare, 6.00 

Volatile corabnstible matter, '• 33.60 

Fixed carbon, 58.66 

Aabes, (white,) f .15 

100.00 

Analyeie of the Main Aehland coal — portion taken Mow the day parting, ffreenup 

county, Ky. 

Specific grarity, - 1.835 

Total Tolatile matter, - • . 44.1 

Coke, (poffa «p bat aUghtly,) 55.9 

lOO.O 

Moisture, 7.0 

Volatile combustible matter, 37.1 

Fixed carbon, 51.4 

Ashes, (reddish grey,) 4.5 

100.0 

No. 177. Analyeie of Crawford* e Canndeoal, near €hrayeon. Carter county, Ky. 

Specific gravity, 1.216 

Total Tolatile matter, 59.0 

Coke, (unchanged in form,) - • - •.- - - * 41.0 

100.0 

Moisture, 2.0 

Volatile combustible matter, 57.0 

Fixed carbon, 34.5 

Ashea, (flesh color,) •- 6,5 

100.0 



• 
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No, 180. Atud}fik of Qaaits Main coal. Big Sandy, fi9$ miU ikoal, Lawrence 

county,]^. 

Specific gravity^ 1.306 

Total volatile matter, - - - 41.2 

Coke, (swells very inuch,) 68.8 

100.0 
Moisture, 4.6 

Volatile combustible matter, .•.--. 36.7 

Fixed carbon, 63.8 

Ashes, (light grey,) 6.0 

100.0 

No, 181. AnafyiU of McHenry*i coal, Tugg Fork qf Big Sasufy, Lawrence 

county, Kg. 

Specific gravity, - • - - 1.313 

Total volatile matter. 40.0 

Coke, (swelto very much,) 60,0 

100.0 

Moisture, 3.0 

Volatile combustible matter, - - - - - - * 37.0 

Fixed carbon, 60.0 

Ashes, (whitbh grey,) - - -10.0 

100.0 

So. 204. Analgiie of Aron*i cfr Bogge* coal — Big Sandg Coal and Mining 

Compang, edge of Floyd and Johnson counties, Kg. 

Total volatile matter, ......... Zb.ft 

Coke, (compact, did i&ot swell up,) €14.8 

100.0 

Moisture, • - - - * 3.0 

Volatile combustible matter, 32.2 • 

Fixed carbon, 63.8 

Ashes, (flesh colored,) - 1.0 

100.0 

To give a full and complete insight into the chemical constitution of 
the coals of Kentucky, an ultimate analysis i3 required in addition to 
the proximate chemical analysis, showing not only the total quantity 
of carbon, both in coke and volatile matter, but the proportion of ox- 
ygen, hydrogen, and carbon; this kind of analysis is especially re- 
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quired for coals to be used fot iUammating purposes. As yet time has * 
only permitted of the ultimate analysis of one coal, No. 159, from 
the Three Forks of the Kentucky river. For the same reason we 
have not been able to give an exposition of the constituents of the 
ashes, which is also desirable, to be able to judge of tiieir fusibility, 
on which property depends thehr dispositiofi to form clinker. 

It will be perceived, from the proximate cheihical analysis, th«t 
many of these coals, of the eastern coal field, are of superior quality 
— -ecjual or superior to the best Pittsburg. The best of the Kg Sandy 
coals contain several per cent less ashes, and more fixed carbon, than 
the Youghiogheny coal. The screenings from those coals which are 
richest in fixed carbon, and at the same time freest from sulphur, will 
bring fi^om seven to eight cents per bushel in Cincinnati, where it is 
found nearly as good for generating steam as the lump coal of many 
mines. v 

The spaces between the coals of the ea^[tem basin are not yet suffi- 
ciently wdl known to enable me to pronounce upon the law of thek 
relative distances, but it appears probable that here, also, a great uni- 
formity will be found. 

The eastern coal field is vastly rich in iron-stones, especially to- 
wards its base, in Greenup add Owier counties. Fifty-eight (58) ores 
have been analyzed, from Greenup county, and six from Garter; also, 
thirteen different specimens of pig-iron, produced fix)m these ores, and 
fifteen fiimace slags. These ores are all interstiatified as beds con- 
formable to the associated Coal Measures. 

Their relative position is well illustrated by local sections, obtained 
at the ore-banks of the Sandy, Mt. Savage, Star, Bellefonte, Pennsyl- 
vania, and Amanda Furnaces, which will be found in the second chap- 
ter, under the bead of Greenup county.* See Diagram No. 3. 

The beds vary fix)m three inches to four or five feet. They belong, 
mineralogically, to the family of limonites, or hydrated oxydes, and 
proto-carbonates of iron, jrielding from twenty-seven to sixty per cent, 
of metallic iron. They lie usually on or between shaJy beds, sometimes 
resting on or overlaid by limestone. 

These associated limestones are often highly ferruginous, yielding 
from seven as high as twenty-five per cent of metallic iron, therefore 

*For farther remarks on this Bubject, see second chapter. 
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small quantities of magnesia, potash, soda, and som^imes protoxide 
of iron and inanganese. 

The nc^rmal quantity of silica is about fifty-six (56), lime twenty 
(20), alumina fifteen and fiye-tenths (15.5), other bases eight and five* 
tenths (8.5) per cent 

The silica ranges firomabout fifty (50) to sixty (60) per cent; the 
lime from thirteen (13) to twenty-seven (27); the akimina firom 
eleven and five-tenths (11.5) to twenty (20); the other bases from five 
to deven. 

The glassy slags having, usually, a smoky purple color, produced 
when the furnace is making sofl grey iron, contain very nearly the av- 
erage or normal quantity of silica — fifty-six (56) per cent — ^with gwer- 
ally neariy the largest amount of lime. The opaque pea-green slag, Na 
86, produced at the Raccoon furnace, contains the largest amount of 
silica, sixty-one (61) per cent This was the least fusible of idl the slags 
operated on, and contained very nearly tiiree per cent of protoxide of 
iron. The white pumiciform slag contains the smallest quantity of 
silica, and the largest quantity of lime, and is the most fusiUe of all. 
Its extreme lightness and cellular structure are no dojabt attributable to 
its fufflbility, and the tendency whkh tiie excess of lime has to remove 
sulphur and phosphorus, which, being disengaged suddenly in the iona 
of sul{^uretted and phoe^huretted hydrogen, in the midst of or under- 
neath this fitsible slag, puflfs it up into the porous white cinder, which 
is not only remarkable^ for its extreme whiteness and lightness, but 
fi>r the length of time it continues to disengage sulphuretted hydro- 
gen, with a crackling sound, even for months after its removal ficom the 
furnace. 

This pumicifix>m slag has very neariy the same chemical constitu- 
tion as the an-hydrous prehnite, analyzed by Jackson and Whitney. 

The lime in this dag is considerably more than is required to flux 
the earthy ingredients; if the ore has a considerable amount of sul- 
phur or pho^horus, tiien the predominance of lime may, perhaps, be 
found advantageous in removing the excess of these el^nents. 

The pea-green slag. No. 66, contains six per cent of protoxide of 

iron, equivalent to four and six-tenths (4.6) per cent of metallic iron; 

the largest amount of iron in any of the slags analyzed. This loss of 

iron might be avoided, in part at least, by increasing the amount of 

lime about three per cent, to replace the protoxide of iron. 

10 
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largest quantity of silica, 6.88, which has evidefitly an iojurious effect 
on the quality of the iron, as it is particularly noted that when such iron 
is produced ihe furnace is working stiff, the iron is ''high^'* and no 
doubt has cold short properties. This could easily be corrected by in- 
creasing the quantity of limestone flnx^ until the cinder flows free, and 
assumes the appearance and composition of the true bi-siUcate* This 
iron also contains the largest amount of manganese, 0.63. No. 114 
contains the largest amount of phosphorus, 1,49 wi^ the largest but 
one of aluminium, 0.44, and the largest amount of gmphite, 3 J3. 
per cent It is singular that though this pig-iron is light cc^ored, and 
fine-grained, it is yet comparatively soft."^ 

The same remarks will a[^ly, in a great measure, to No. 113, which 
contains only 0.08 more aluminium, and 0.1 less phosphorus, 0.3 less 
graphite than ilie preceeding. 

The largest amount of fi:ee carbon was found in No. 48, a soft grey 
pig-iron of a fine ^»in. 

The largest quantity-of slag, 0.93 per cent, was obtained firom No. 
87, a soft but rather brittle iron. This iron also contains a large pro* 
portion of silica, 5.13, being, only 1.75 less tJian No. 89, as well as a 
large amount of manganese, 0.59, which is only 0.04 less than No. 89. 

No. 42 contains the largest quantity of magnesium, and is a mod^ 
erately fine-grained soft grey cast-iron. 

No. 113 contains the largest amount of alkaline bases, viz: 0.38 
potassium, and 0.21 of sodium. 

Since the Greraup county impracticable ores are so rich in iron, and 
four feet in thickness, their successful reduction in the fiimace becomes 
a matter of great practical importance, not only to the owners of ore 
banks but to the state of Kentucky. 

I would here also call the attention of iron-masters to the variable 
composition of the limestones used as fluxes at the different iron es- 
tablishments in Greenup county — see Nos. 39, 51, 62, 63, 77, 84, 
108, and 109, of Dr. Peter's Report The amount of insoluble sili- 
cates, ranging fipom a half to thirty per cent, showing the importance 
of a knowledge of the chemical composition of the limestones, as well 
as the ores, in adjusting the proportions of each. The composi- 
tion of the limestone selected should always have relation to tiie 

* See Dr. Peter's Report for farther remarki on ttus subject. 
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have escaped from the interior, and thus lender the castiDgs porcms 
and imperfect 

When we consider, then, that the qualities of pig-iron may be dete- 
riorated by the presence of even a fraction of a per cent of certain el- 
ements, liable to occur both in ores and limestone, the necessity of at 
aocurate knowledge of the chemical components of these, the most es- 
sential ingredients in the production of iron, will be apparent to every 
manu&cturer of this metal; nor can he fkil to appreciate the value 
and importance of the information oouveyed by the numerous teohni«- 
cal chemical analyses appended to this report^ made fircmi suits of ores^ 
limestone, and furnace slags, selected with especial reference to the de- 
velopment of practical results, and the introduction of improvements 
in the smelting of Kentucky ores. 

Below are appended two more analyses of Greenup county (me, 
and one of cast-iron, in addition to those analyzed by Dr. Peter. 

AnalyHs of '*Speckhd Iron Ore,** /rem New Hampehire Furnace, replacing 
Imeetane are, often oht chert, then not $o pood. Qreenvp county, Kentucky. 

'aBca, .... 36.4 
. 6.110 
- 49.940^ 



M(»8tiiie, 
Insoluble silicates^ 



Alumina, tuiged witb inm, 
liune, • . • 
Magnesia, 



14.0 
0.3 
0.« 



^^ 



49.9 



Peroxide of i^»n, - 

Protoxide of iron^ - 

Alumina, 

Magnesia, 

Soda, 

Potash, 

Phosphoric acid, 

Loss, - - - 



20.000 

6.040 

13.600 

.363 

4.602 

.886 

.636 

.024 

100.000 



> 17.927 per cent, metallic iron. 
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ing assembhkge ofithe fossil remains of an aneient marine life, in which 
ilie delicate, leticulated, lamelliferous oorals greatly predominate. 

Locally there occurs almost immediately under the conglomerate a 
great mass of soft grey, greenish, purple, and rdddish shales, or marly 
deposits, which sometimes attain a great thickness; as opposite Mill- 
stone Run, and at the Buffido Wallow, in Hancock county ; this is 
the ^^Lmg Running Rcx^''^ of the Salt Borer. 

Two principal calcareous belts are cecognizable in the Tradewater 
zone of this formation, the upper about fifty (50) feet thick, Ijing be- 
tween two and three hundred fi^t below the main mass of the con- 
glomerate; the lower some one hundred and fifty (150) feet thick, ly- 
ing about one hundred feet below the upper. The fonner of these is 
particularly characterized by numerous Archimedes* associated with 
Pentremites and interesting Crinoidea. 

Both these genera range down, also, into the lower belt, where t^e 
Pentremites attain tiieir greatest dimensions — one species measures 
two inches and five-eighths in height, and two and a half inches across 
the basal plates. Between this calcareous mass and the great body of 
the sub-carboniferous limestone intervenes about two hundred (200) 
feet of sandstone, some of which is a very regularly and evenly bed- 
ded, close-textured rock, approaching to quartzite in hardness, occa- 
sionally impressed with fine specimens of JOepidodendron — the even 
thin-bedded elose-textured beds, affording, locally, good whetstones. 
See Section No. 1 . 

The eastern belt of this formation, in Breckinridge and Meade coun- 
ties, is more calcareous, and includes in its upper mass, tinder the red- 
dish yellow or flesh-colored Archimedes limestone, samples of fine 
white oolitic limestone, capable of receiving a good polish, and pro- 
ducing a white or creanMM)lored marble of considerdble beauty, espe- 
cially when inspected under the magnifier. 

These limestones also produce a remarkably white lime, that com- 
mands ten cents more per bushel than the lime obtained firom the as- 
sociate limestone. These roe-structured limestones seems to have 
been formed in eddie% where the water circled round in spiral or fun- 
nel-shaped currents, which kept particles of fin^ sand revolving in 
such a manner that they acquired concentric calcareous coatings, un- 

«See Table 1, Figure 1. 



so QBM^LAL report of OEOIiOOHIAL StlVVET; 

til, baviog attained the size of fish roe, their f^vit^ was sufficient to 
overcome the power of aospenuon of the rotary- currents, when they 
sunk to the bottom. 

The geologioal canfles which operated to produce the various modifi- 
cations which prefient tb^nsetvee in ditifeient parts of this formatioD 
were evidently local, and the beds, subsequent to depomtioo^ seem to 
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fbr miles at an angle of 4^ or 5^, but as yet we have no reliable data 
ftx>m which to calculate the thickness with precision. 

The southern belt of this formation is wonderfully cavernous, es* 
peoially in its upper beds, which being more argillaceous, and impreg- 
nated with earths and alkalies, are disposed to produce salts, whidi 
oozing through the pores of the stone, effloresce on its surface, and 
thu6 tend to disintegrate and scale it ofl^ independent of the solyent 
effects of carbonated water. Beneath overhanging ledges of lime* 
stone, quantities of fine earthy rubbish can be seen, weathered ^off 
firom such causes. In these I have detected sulphate of lime, sulphate 
of magnesia, nitrate of lime, and occasionally sulphate of soda. The 
tendency which some calcareous rocks have to produce nitrate of lime 
is, probably, one of the greatest causes of disintegration. 

Most extensive subterranean areas have thus been excavated or un« 
dermined in Edmonson, Hart^ Qrayson, Butler, Logan, Todd, Christian^ 
imd Trigg. In the vicinity of Green river, in the first of these 
counties^ the known avenues of the Mammoth Cave amount to two 
hundred and twenty-three (223), the united length of the* whole be- 
ing estimated, by those best acquainted with the Cave, at one hun- 
dred and filly (150) miles; say that the average width and height of 
these passages amount to seven yards each way, which is perhaps near 
the truth, this would give upwards of twelve million (12,000,000) cu- 
bic yards of cavernous space, which has been excavated through the 
agency of calcareous waters and atmospheric vicissitudes. 

The organic contents of these various limestones serve as the best 
criterion for their subdivkion^ especially as such a grouping will coin** 
dde, in a great measure, with the physical and agricultural £Batuiae 
which each imparts to the country over which Ihey extend. 

The upper division is formed by the Archimedes and Pentremital 
limestones. Where these are associated, as they frequently ar^ with 
beds of greenish and grey shales, they give rise to a narrow belt of 
unproductive gladey land, almost destitute of vegetation. What little 
timber it supports is usually a scanty growth of scrubby postK)ak on 
the ridges; on the slopes, post-oak, sassafias, shumach, and white oak, 
with black gum towards the base. The soil is of a stiff mariy nature^ 
and must necessarily contain a large amount of argillo-calcareoaB mat* 
ter. 

11 
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Indeed the stmlity of the land is probably due to tba, superabund- 
ance of lime and alumina; the former eserting a too powerful sol- 
Tent effect over its organic contents, and thas exhausting it of these 
constituents; the latter renders it stiff and refiactoiy, so that it bakes, 
cracks, and forms extensive slides on the slopes of hills. The seeds of 
plants, in such soil, are frozen out in winter, super-saturated with mois- 
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Juia formation of Sohlenhofen, seldom, howeyer, possessing the same 
uniformity of surface for which these stones are so justly celebrated, 
and, for this reason, it has hitherto been found difficult to obtain, from 
oar sub-carboniferoud limestone, slabs of large dimensions without 
flaws or imperfections. If regular quarries were opened, in favorable 
situations, slabs of moie uniform quality could be obtained, as all such 
limestones are liable to be intersected by ^^dry cracks'' at their out- 
crop. 

This limestone group produces, for the most part, an excellent 
soil, well adapted for the growth of com, wheat, barley, and certain 
grasses. 

In the early settlement of Kentucky the belt of country over 
which it extended was shunned, and stamped with .the appeUation of 
^^Barremf* this arose, in part, from the. numerous cherty masses 
whidi Ioc<dly encumbered the ground, in part fix)m the absence of tim- 
ber over large tracts, and in consequence of the few trees which here 
and there sprung up, being altogether a stunted growth of black-jack 
oak, quercus fermginea^ red oak, quercus rubra, and white oak, qnercua 
alba. 

The value of the red calcareous soils of the ^'Barrens'' are now be- 
ginning to be appreciated, so that lands which formerly were consider* 
ed hardly worth locating, are now held at twenty-five (f 25), thirty 
(f 30), and even as high as fifty ($50) dollars an acre, in the neigh- 
borhood of some towns. 

At the preseM time the so called ^^Bairens^ of Kentucky are, to a 
considerable extent, timbered with the above varieties of oak, black 
Hickory, and occasionally Butternut, /ti^/anfi cathmUca; Black Walnut 
juglans nigra; Dogwood, comus florida; Sugar-tree, acer Bocdiarinum. 

The old inhabitants of that part of Kentucky all dedare that when 
the country was first settled it was,! for the most part, an open prairie 
district, with hardly a stick of timber sufficient to make a rail, as fiur 
as the eye could reach, where now forests exist of titees of medium 
growth, obstructing entirely tiie.view. 

They generally attribute this change to the wild fires which former- 
ly used to sweep over the whole country, in dry seasons, being now, 
for ihe most part, avoided or subdued, if by accident they should 
break out No timber appears capable of surviving the scorching ef- 
fects of such fires, but the thick-barked black-jack oak, which, here 
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Deeeending £rom the geologioal hoiuson of the Lithcfitration 
Tkiofi of the eub-carboniferous fonnatioi^ to the baee of this gvcafe 
limestone formatioii, there is, for the most ptrt, a tendeocy to an ad* 
mixtare of argillaceous matter, producing sometimes hydraulic lime* 
stones, sometimes argillaceous or shaly and geodiferous limeetonea, in* 
terstratified with subordinate beds of a sub-crystalline texture, some 
of whid^ are chaiged with entrochites and reticulated corals ; others 
contain numerous Spirifer Btrialust 

It is possible that this portion of the formation may hereafter ad- 
mit of a third sub-division under the Lithostrotion beds, but the pros* 
ent state of our knowledge of their paleontology will hardly admit of 
a Eatis&ctory dassification. 

The Lithostrotion beda of the sub-carboniferous limestone are the re- 
poaitories of the extensive deports of hydiated oxides of iron, which 
constitute so laige a portion of the mineral wealth of Tri^, Lyon, 
C^dwell, Livingston, and Crittenden counties. In consequence of the 
loss of a large part of the collection made in these counties, in the 
wrech of the steamboat Gape May, and a &ihire lb the receipt of sev- 
eral boxes left for shipment at depots on the Cumberland riva*, I am 
not able to furnish as complete a report on this iron region as I could 
have wished* 

In Dr. Peter's Report, wilt be found three analyses <^ ores from this 
formation — Noa. 139, 142, and 143 — showing a yidd of metallio iron 
of from twenty-five to fifty per cent, but as yet there are no compam 
ati ve analyses of ores, pig-iron, and furnace slags. 

In this plaee I would bdg particularly to call the ajfctenlimi of the^ixon* 
masteia of 80uth*-westeim Kentocky to what I conceive to be the ori« 
gin and soozoe of this ore. The hints which I haive already ihrowm 
QQjt on this solgect^ in my piBviooa cotamumication of last Sfey, have 
been in a great measure oonfinned If my viewa on this sobjeotpcove 
to he conect they have a most important practical bearing on tl^ ex* 
tent, valne, and pemwiency of the yield of the ore beda of south- 
western Kentucky. Unlike the iron oi^s of the Coal Measures ^ 
Qfeenup county, Uiese Umonites or hematitic brown oxydes of iron nev- 
er lie in conformaUe, interstiatified beds^ but unifonnly occupy the 
slopes of the bills, nuxed very irregularly with ferruginous day and 
^rt, the wbde- leaning unconformably on the out-crop of the ledges of 
iab-€arbomferous limestone, conveying to the mind of the doae ob- 
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server an iron formation prodaced by infiltrat^D. Though a great un- 
certainty exists as to the extent of euch ore beds, so much so that no 
experienced iron-master is ever willing to trust implidtiy to sur&ce in- 
dications, however promising, without foiriy opening his ore banks, 
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the limestone. Dripping in vacant spaces, it formed the so called ^^pipe 
ore^'* analagous in form thongh not in composition, to the calcareoos 
stalactite. Oozing through coarse gravelly earths or lumpy clays, they 
coated some silicious (st aigUIaceous nucleus that intercepted their 
downward passage; thus was produced the different varieties of ^'pU 
ore.^^ Percolating through porous earths, the ore assumed the honey- 
comb structure, in which the interstices are fine and closely set 

It is easy to perceive how ore formed this way, by a process of in*- 
filtration, ?rill« on the slopes, be variaUe in quality and various in 
structure; and how the quantity must have depended upon the dura- 
tion of the overflow, the configuration of the sur&ce, and the degree 
of saturation. But when it can be traced to a parent vein of good di- 
mensions, well filled with ore, the amount to be obtained is almost un- 
limitedi 

Immense veins of fluor spar, sometimes fifty feet in width, traverse 
the south-western belt of the subK»rboniferous formation. Two systems 
of veins are recognizable; one set having a bearing N. 18° to 21° E., 
and cross courses running N. 54° to 58° E.; tha former of these sys- 
tems has, therefore, the sanle course as the veins of uron ore previously 
noticed. 

Both systems of veins afford sulphuret of lead; and the form^ con^ 
tains sulphuret of zinc, and probably also sulphuret of antimony. 

Attempts have been made to work these veins of argentiferous ga- 
lena, but hitherto with but partial success. Where I have had an op- 
portunity of inspecting these veins, at the Columbian mines, in Crit- 
tenden county, the lead is mixed with large quantities of crystalized 
blende. 

Within the distance which these veins have been penetrated, at this 
locality, the galena does not appear to have been well concentrated in 
the vein, and the large amount of zinc materially interfered with the 
isolation of the lead ore. 

The imperfect mining operations which have been instituted in Ken- 
tucky in search of galena in this formation, have been, as yet, very 
superficial, extending only to the depth of forty to sixty feet; and 
they have been conducted without system or adequate means. Under 
these circumstances, it is hardly to be expected that such desultory 
operations could be profitable; unless in a lead region like that of Wis- 
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emphatically ted lands. This red sub'Soil lies often within a few inchefe 
of the surfiwe, so that it is exposed to view in the roads and ploughed 
fields, imparting to the ground nearly as deep a color as the red ochre 
nBed as a pigment. 

This condition of the peroxide of iron appears to have a decided fer- 
tilizing effect, since deep sub-soil ploughing proves, I believe, always 
beneficial on these red lands. This amelioration may be, and doubt- 
less is, in some measure, due to mechanical causes, ContributiDg to 
drain the land of superfluops moisture; but its fertilizing properties 
are, in all probability, attributable, in part, to the power which the per- 
oside of iron has of imbibing ammonia from the atmosphere, and giv- 
ing it out in tim^B of rain to plants; for I find that these red sub-soils, 
though nearly destitute of organic matter, give out ammonia when 
treated with a solution of caustic potash, and, as &r as I am able to 
judge firom experiments at present instituted, in larger quantities than 
Kght colored soils, containing a few per cent of organic matter. This 
is probably one of the principal reasons why the red lands of Cheshire, 
formed from the new red sandstone formation, as well as the red lands of 
Herefordshire, originating ftotsk the old red sandstone, are amongst the 
most fertile soils of England, especially well adapted for grazing farm's. 
The peroxide of .iron may possibly act, also, in other ways beneficial- 
ly to vegetation, either as an oxydizer or neutralizer. We hope to 
throw further light on this subject if the chemical investigations of 
Kentucky soils be continued. 

SUB-CARBONIFEROUS SANDSTONE. 

The base of the sub-carboniferous formation, in Jefferson and Bui- 
Htt (Jounties, consists of fine-textured sindstones, partaking of the 
character of the argillaceous ^^psammites*^ of Brongniart It differs 
firom the ordinary sandstones of the Coal Measures and millstone 
grit not only in the fineness of the grain, but in the slightly adherent 
cement uniting the microscopic grains of quartz. 

The alumina in these rocks often amounts to fix)m ten to fourteen 
per cent.; the silica being in the proportion of about seventy per cent. 
Two principal varieties are observable : one a greenish grey argillace- 
ous sandstone, the other a brown sandstone, containing nearly ten 
per cent, of oxyde of iron. The former, on account of it6 uniformity 
of sur&ce, soilness, and fine texture, works free before the chisel, and 

12 
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admits of beiag wrought into elaborate orDamenta aad even buste dnd 
other Bculpture; but unfortunately it does not stand the weather well. 
The amount of aigillaceous matter increases towards the base of the 
formation, so that it runs finally into argillaceous shales, embracing, lo- 
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ed shales, which usually characterize the slopes, and narrow valleys 
hemmed in between the knobs, and occasionally intermixed with de- 
bris from a thin capping of sub-carboniferous limestone. 

The agricultural areas impressed with the characteristics of this 
formation are, therefore, limited; indeed, the southern belt of this 
formation is so contracted that it may be said to occupy the slopes en- 
countered in descending abruptly from the Lithostrotion beds of the 
former group, which prevail on the high grounds, to rocks of Devoni- 
an and Silurian date, occurring in the valleys. 

The growth of the Salt River Knobs are : 

Chesnut Oak, Quercus prinus palustris ; 

White Oak, Quercus alba; 

Red Oak, Quercus rubra; 

Black Oak, Quercus tindoria ; 

A small Hickory, Juglans tomentosa ; 

Black Gum, Nassa sylvatica; 

In favorable situations Poplar, and in flat and wet positions, Elm 
and Sweet Gum. 

No chemical analyses have been completed of soils from this forma- 
tion. 

The argillaceous shales, at the base of the knob formation, contain 
some ironstones, but I have not yet had an opportunity of investiga- 
ting this formation in Kentucky sufficiently to be able to give satis- 
&ctory information as to the extent^ value, or productiveness of the 
ore, nor can I report, at present, on the strength and permanency of 
tiie brines which these strata may yield. 

BLACK LINGULA SHALE. 

The greatest development of this formation, in the part of Ken- 
tucky hitherto explored, is in th6 immediate valley of the Ohio river. 
It crops out usually at the base of the knobs, in the form of a hard 
black shale, splitting in large sheets, sometimes with a rusty surface. 

There are two narrow zones of out-crop of black shales of Devon- 
ian date in Kentucky, which converge towards the south, and diverge 
towards the north. Near the Tennessee line, where Monroe and Cum- 
berland counties comer, these are separated only by a very narrow 
strip of underlying' limestone, occupying the low grounds near the 
Turkey Neck 3end of the Cumberland river. In its north-easterly 
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The most important practical remarks to be made in this place, in 
c^ard to this formation, are the geological reasoning which have led 
me to dis3uade citizens of the State from expenditures' of time and 
money in search of coal in the horizon of the blad^ lingula shale, and 
to advise the discontinuance of all undertakings having the same ob- 
jpcts in view. 

The close resemblance of this ahale. to the bituminous shales ever- 
lying or associated with beds of coal, ha^ firequwtly led to the infer* 
ence that there must be coal in the vicinity of its out*crop. Nay, it 
has too often been the case that even coal miners have adopted eirone- 
ous conclusions in regard to this vexed question, and, while passing? 
through the country or settling in neighborhoods where this black 
shale is visible, have persuaded the inhabitants to undertake borings 
or shafts for the discovery of- coal, laboring under the misapprehension 
that it is regular coal shale. 

Having seen this black shale exposed in most satisfactory sections^ 
from top to bottom, in nearly all the .western States, and witnessed the 
results of borings carried for more than one hundred (100) feet en- 
tirely through it, we are now in possession of ample testimony to show 
the hopelessness of all attempts to discover workaUe coal in this geo- 
logical position; a few streaks and isolated seams of an inch or two, is 
the only approach to coal that haa ever been brought to light in this po- 
sition; these, with perhaps also the bitumen, entering into the compo- 
sition of the dhale itself, indicate a feeble effort at v^etable growth on 
very limited points of dry land existing at the period of its formation. 
It was not, however, until long after this phase in geological cycles 
occurred that the circumstances favoraUe for the regular formation of 
coal began to dawn. Between the termination of the deposition of the- 
black lingula shale and the commencement of the Goal Measures there 
elai^Bed a long period, during which more thiui one thousand (1000), 
feet of sedimentary matter subsided from suspension in water, or was 
precipitated from calcareous solution. The persistency and universalir 
ty of the conditions which regulated the formation of extensive beda 
of coal in districts now occupied by the Western States of North Amer^ 
i<^ is sufficiently attested by the signal fidlures of all attempts in these 
States to obtain workable coal in rocks older than the millstone grit; 
and from the united experience of all geological researches in the same 
field tending to the same conclusion. 
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the doable sulphate of alumina and iron. These are the situations where 
I have found some of the worst localities of milk-sickness that have 
come to my notice during the course of the past two seasons.* 

The sour tendency of these soils is in part due to the standing water 
which collects on the impervious surface. 

It is important^ in this connection, to observe^ that all these defects 
in such soils admit of correction, and some of them, by proper treat- 
ment, can indeed be turned to good account, in actually rendering 
them fertile, and especially well adapted for crops of clover and grass- 
es, viz : by the application of lime or ground limestone the firee sul- 
phuric acid is at once neutralized and converted into gypsum, thereby 
not only improving the physical properties of the soil, but giving ori- 
gin to a mineral manure remarkable for promoting the growth of clo- 
ver and some other green crops. 

By thus ameliorating the condition of these soils for agricultural 
purposes the farmer will, at the same time, greatly improve the health 
of the country and enhance the value of his lands. 

During the deposition of the black lingula shales organic life seen^ 
to have been limited, both as to variety and size. Except a minute, 
simple-formed, tongue-shaped, bi-valve shell, belonging to the genus 
Lingida^ locally distributed in the lamellae of this argillaceous depos- 
it, we hardly meet with any organic remains. 
• 

CORALLINE FALLS LIMESTONE. 

Immediately underneath the previously described argillaceous beds 
a system of limestones occur, peculiar for the abundant remains of 
fossil corals which they contain, belonging mostly to those cylindrical^ 
conical, and horn-shaped forms, known under the family appellation of 
CyathophyUidcB ; and to those hemispherical and cylindrical, honey- 
comb structured Favosites. So abundant are these at many localities 
that the formation may be denominated, in fact, a petrified coral reef. 
All those who have witnessed the multitude of these organic relics, im- 
bedded in or standing out in bold relief from the surface of the exposed 
ledges of limestone on the Falls of the Ohio river, at extreme low wa- 
ter, will bear me out in the correctness of the similitude — I may even 
say, in the reality of the analogy — for here we find laid bare by the 
long continued action of the swift current of the Ohio, and the mold- 

•ElMwhere I gball again advert to thia aubject more at Urge. 
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ering hand of time, the exhumed remiinB of a by-gone worid of poly- 
pHeroQS life, more ancieot than the carboDiferoas rooke. Here we may 
contemplate even the delicate Btracture of extiact forma of radiata, 
onoe fixed to elevated inequalities, submerged beneath the waters of 
an ancient sea, cemented to the very rock that formed its base of sup- 
port when alive, and its tomb after death; that rock now the bottom 
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the yioinity of Ccab Oichard. As soon the dividing strike-line is cross- 
ed everything bespeaks the wealth of the land owner. . 

The growth of timber;^ on this geological formation, is large Red 
Beech, Fagus ferruginea; laige Poplar; Hackberry, CeUu crassifoUa* 
Where windfalls have remove^ this earlier growth it is replaced by 
forests almost exclusively of large Black Wa)nut or Wild Cherry and 
Black Locost, RoUnia psuedo-acacia ; a few Buck-Eye, Pavta lutea. 
Very few Oaks are to be found in the woods on this formation, but oc- 
casionally on the points,. large Butternut Amongst the undergrowth 
Pawpaw, Annona trilohoj and Grape Vines are conspicuous. 

The widest belt of country where this formation gives character to 
the soil is in Jefferson county, where it is about eight mile§ across. 

In the southern part of the State, on the Sulphur branch of tiie Cum- 
berland river, in Monroe county, I have observed thin yeins of galena 
and blende traversing limestones of this age ax)S8ing the bed of that 
stream with a bearing of north 20^ east These sur&ce veins are how- 
ever too thin to justify the expense of exploitation, especially as the 
solphuret of zinc is more abundant than the sulphuret of 4ead in the 
surface veins. They might improve and be modified if followed to a 
considerable deptib; still I have seen nothing in that section of coun- 
try that can induce me to lend much encouragement tasuch an under- 
taking. 

CHAIN CORAL AND MAQNESIAN LIMESTONE. 

In the southern counties of Kentucky the limestones referable to 
the date of the Niagara grouj)e of New York State, and the Upper 
Silurian rocks of Europe, are traceable only in a few feet ef earthy 
limestone, or thin ledges of brown and buff* magnesio-calcareous lay- 
ers, almost destitute of organic remains, interposed between the beda 
of the preceding formation and the underlying blue limestone. The 
best development of these rocks that I have yet seen is in Jefferson 
county. The characteristic fossil — the chain coral — ^is well preserved 
in the vicinity of Beargrass, where it is silicified, and appears in strong 
relief on the surface of calcareous slabs like a cluster of delicately 
formed petrified chain-woi'k, hence the scientific generic term CcUewpo- 
ra. The most abundant species is the C. escharoides. 

The two sides of a triangle, of somewhat irregular form, having its 

apex at the Turkey Neck Bend of the Cun^berktnd, and its tennina<^ 

13 
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to eight or ten inches ot one foot, iuteratratified nitb &t marls and 
marly limestoDes, which predominate towards the base of the forma- 
tion, over the m<Nre solid beds of limeetooe. 

The chemioal analysis of the ordinary blue limestone gave: 
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Dr. Peter's analysiB, No. 27, shows the chemical composition of a 
vii^n limestone soil from Fayette county; and No. 28 'that of a soil 
fiom the same tract of land, that had long been in cultivation. His 
remarks following the analysis of No. 28 give his Tievs of the cause 
of the fertility of this celebrated blue limestone soil. By comparing 
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may be traced in which the imbedded shells and corals are so closely 
cemented that it would be difficult to place the finger on a spot with- 
out touching some o( these organic relics. The oontemplation of these 
must fill the mind of the observer with the profoundest reflections. 
Here is spread before his eyes more than five hundred (500) feet of 
solid rock, deposited at the bottom of a primeval ocean &r more an- 
cient than the coal formation that furnishes our fossil fuel ; the age of 
which can, in fact, be traced back through nine vast geological forma- 
tions, each many hund^feetin tiiickness, each the sepulchre of my- 
riads of extinct races, that peopled this earth in succession, fix)m the 
most highly organized human being down to the simplest marine life, 
forming the most elaborate history of the complicated phases of the 
earth's transmutations, and its physical progress; capable of being 
dissected and unfolded, so as to reveal to the science of geology the 
laws which operated to produce, in succession, the hidden stores of 
mineral wealth essential to civilized man^ and lend the key by which 
he may unlock the treasure concealed beneath thousands of feet of 
rocky strata, and develope the means whereby these may be reached 
with the least labor and expense, to administer to the comfort and ad- 
vancement of the human race. 

In the fossiliferous strata of the blue limestone o( Kentucky we be- 
hold, indeed, one of the oldest and deepest-seated of the stratified sedi- 
mentary formations, over which many miles of sedimentary particles 
subsided, during a long cycle of gedogical events; yet here, in the 
heart of Kentucky, do we find it reaching the surface, filled with exu- 
via of the earliest organized marine existences, whose elements now 
contribute, in connection with the mineral matter of which it is com- 
posed, to eliminate a soil, fertile and prolific, on which now waves the 
luxuriant harvests of an enterprising people, citizens of a great repub- 
lic, happy in the advantages which surround them, happy in the repose 
which tiiey enjoy, remote fix)m the strife which now rocks Europe to 
its foundation, and immolates, by thousands, its human victims on the 
shrine of ambition, for the aggrandizement of its selfish rulers. 
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Suffident evidence has been disdosed, in tbe last two seasons, to es- 
tablish the &ct that the disease is intimatdy connected with the geolog- 
ical formation. 

All my observations tend to the conclusion, that wherever the dis- 
ease is prevalent, pyritiferons shales or clays are in the immediate vi- 
cinity, pro lucing by oxidation sulphate of alumina or the double sul- 
phate of alumina and iron. These pyritiferous dmles are not, how- 
ever, confined to one geological formation ; they are sometimes refera- 
ble to tbe age . of the quaternary formation, sometimes to the coal 
measures, sometimes to the black lingula shales of Devonian date, 
and even to the blue limestone formation. It is highly probable, too, 
that such pyritiferous shales may give rise to a species of vegetation 
producing astringent leaves or fruits, since it is an established fact in 
vegetable chemistry, that soluble saline substances will enter into the 
circulation of the plant, and may be found crystalized in the cells of 
its organization. Or these astringent salts may eiQoresce in certain 
conditions of the atmosphere, which may either creep up or otherwise 
settle extraneoudy on vegetation itself, or on the surface of the ground, 
afler the manner of common salt in the neighborhood of brine springs 
and salt wells. I find, too, an opinion very prevalent in Hftilk-sick 
regions, that, at certain times, white inorustations can be observed, 
both on the ground and on the leaves of the grms and other plants. 

As this is a subject of vital importance to the inhabitants of the 
western country, it will be necessary for me to enlarge somewhat upon 
the views advanced in a previous communication in connection with 
this subject, particularly in multiplying my arguments to prove that 
the arsenic theory of the origin of the disease is untenable. 

In poisoning with arsenic, in place of obstinate constipation, which 
is one of the prominent symptoms in milk-sickness, there is, usually, 
the very opposite eflfect produced on the bowels. Again, when arsenic 
is taken as a medicine for any length of time, it oflen produces 
dropsy in the limbs; and, though Christison doubts the power of the 
system to habituate itself to this poison, there axe some reasons fpr 
believing that arsenic may be taken daily, in two grain doses, habitu- 
ally, without producing any serious ailment until discontinued; and 
may, perhaps, even impart what some nations consider a fine complex- 
ion to the skin, and improve the wind for ascending mountains; which 
is the very opposite effect to that of milk-sickness; for both animnls 
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aad men, vbo have contracM thU disorder, are utterly iocapable of 
exertion — the least exercise causing a trembling and complete prostra- 
tioD of the muscular system. 

Reflecting en the general presrace of Iron pyrites through the milk- 
sick districts, and at the same time on the chemical affinities exer- 
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during the progress of the o^dation of their elements; while gypsum, 
a very fertilizing compound, is always the result of the introduction 
of sulphuric acid or soluble sulphates into a calcareous soil, whether it 
be by natural or artificial means; as this is ultimately the result of 
the peroxidation of sulphur, we see at once how we may have, in the 
immediate neighborhood, fertile lands. This fact may also explain the 
very local charELcter of the disease, as well as its disappearance after 
caltivation and a thorough exposure of the soil to the free action (^ 
the atmosphere. So consistent does this chemical and physiological 
reasoning appear, with facts derived from the chemical investigations 
already instituted, that very little doubt remains in my mind of its 
being the true explanation of the cause of this mysterious disease, 
which has so long baffled the observations of both medical men and 
residents of milk-sick districts. 

I believe, moreover, that soils impregnated with astringent salts are 
congenial to plants yielding astringent principles. At all events, oaks 
— especially the Spanish oak, which produces a very large acorn — ^pre- 
vails to a great extent in some milk-sick re^ons; and it is a very gen- 
eral belief; amongst farmers Uving in milk-sick legions, that the di^ 
ease is more common where there is an abundant mast 

One of the most prominent and characteristic symptoms of the dis- 
ease is the peculiar odor of the breath. This is, undoubtedly, the con- 
sequence of the total suppression of the secretion of the gastric juice, 
consequent on the constricted condition of the vessels which secrete 
this fluid, and the deranged circulation. All aliment which may hap- 
pen to be in tiie stomach at the time undergoes, consequently, the or- 
dinary fermentation which the same substances would undergo bat of 
the stomach, subject to the same temperature. 

If it be true, as asserted by some, that milk-sickness may originate 
without the intervention of milk, butter, or beef^ then, I believe, that 
such cases must be caused either by the astringent effects of the wa- 
ters of the locaUty, or by breathing a partially deoxidized atmosphere, 
or by the combined influence of both causes. As many of my read- 
ers may not have seen my remarks reported on the 29th May, 1855, 
I here subjoin, ffiih one additional remark, what is there stated in re- 
gard to the treatment of this stubborn disease: 

^^Copious draughts of castor oil, or, in its absence, sweet oil, should 

be freely given, repeated even if rejected by the stomach, and, if pos-» 

14 



104 OENEBAL REPORT OF OBOLOOICAL SUItTEr. 

aod men, who have contracted this disoider, are utterly incapable of 



QENKHAL REPORT OF GEOLOGICAL SURVEY. 105 

during the progress of the oxidation of their elements ; while gypsum, 
a Tery fertilizing compound, is always the result of the introduction 
of sulphuric acid or soluble sulphates into a calcareous soil, whether it 
be by natural or artificial means; as this is ultimately the result of 
the peroxidation of sulphur, we see at once how we may have, in the 
immediate neighborhood, fertile lands. This fact may also explain the 
very local charELcter of the disease, as well as its disappearance after 
cultivation and a thorough exposure of the soil to the free action of 
the atmosphere. So consistent does this chemical and physiological 
reasoning appear, with facts derived from the chemical investigations 
already instituted, that very little doubt remains in my mind of its 
being the true explanation of the cause of this mysterious disease, 
which has so long baffled the observations of both medical men aAd 
residents of milk-sick districts. 

I believe, moreover, that soils impr^nated with astringent saltsaie 
congenial to plants }rielding astringent principles. At all events, oaks 
— especially the Spanish oak, which produces a very large acorn — ^pre- 
vails to a great extent in some milk-sick regions; and it is a very gen- 
eral belief^ amongst farmers living in milk-sick regions, that the di^ 
ease is more common where there is an abundant mast 

One of the most prominent and characteristic symptoms of the dis- 
ease is the peculiar odor of the breath. This is, undoubtedly, the con- 
sequence of the total suppression of the secretion of the gastric juice, 
consequent on the constricted condition o£ the vessels which secrete 
this fluid, and the deranged circulation. All aliment which may bap- 
pen to be in tiie stomach at the time undergoes, consequently, the or- 
dinary fermentation which the same substances would undergo but of 
the stomach, subject to the same temperature. 

If it be true, as asserted hy some, that milk-sickness may originate 
without the intervention of milk, butter, or beef^ then, I believe, that 
such cases must be caused either by the astringent effects of the wa- 
ters of the locality, or by breathing a partially deoxidized atmosphere, 
or by the combined influence of both causes. As many of my read- 
ers may not have seen my remarks reported on the 29th May, 1855, 
I here subjoin, with one additional remark, what is there stated in re- 
gard to the treatment of this stubborn disease: 

^^Copious draughts of castor oil, or, in its absence, sweet oil, should 

be freely given, repeated even if rejected by the stomach, and, if pos* 
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land he intended to occupy, according to his own notion or fancy — the 
lines being run by a surveyor engaged by himself, and who worked 
independently of his neighbor's survey. Hence we find, as might be 
anticipated, an almost total absence of correct geographical data in the 
maps of Kentucky. In many instances some of the principal streams 
of a county are eight or ten miles out of their true relative position, 
and of course the whole geogiaphy of the county is proportionahly 
distorted. Besides, the existing maps are on much toa small a socde 
to be serviceable for the purposes of the geologist 

Such being the actual condition of the maps of the various counties 
of this State, it became at' once apparent that there was no possibility 
of laying down the detailed geology of the country with any degree 
of accuracy, without first mapping the country correctly. 

How was this to be accomplished, and where was I to b^n? These 
were grave and important questions. 

My desire and first intention was to adopt, if pos^le, a system of 
trianguJation and base lines, in connection with the desired lines of lev- 
els, that might serve as a ground work for defining the main ridges 
that embraced the great geological features of the country, that being 
the most accurate method of sup^dying the deficiencies o( the present 
maps, and, at the same time, correcting the egregious ertors in the po- 
sition of streams, roads, plantations, &c., ivhich, if permitted to serve 
as ground work for geological calculations, would inevitably lead to 
the most erroneous inferences. 

When the district was selected for the commencement of the opera- 
tions of the Topographical Assistant, and a preliminary examination 
had been made, it became then apparent that though there were, prob- 
ably, a sufficient number of elevated commanding positions, firom 
which to take bearings, that the density of the primitive forest, in ob- 
structing the view fix)m one station to the other, presented, at the pres- 
ent time, difficulties that must involve an' expense quite incompatible 
with the means at my disposal, over at least a large portion of the 
tract to be mapped. 

It became then a question, what description of survey could be best 
substituted and accomplish the desired object ? 

A regular system of rectilineal surveys, by townships, sections, and 
quarter sections, could not be adopted without the meridians and base 
lines to start firom, which would require an outlay, at the first, of five 
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dollars per mile, besides the subsequent divisioD of the townships into 
miles square sections; that would require the measurement of ^ty 
miles in every township, and additional traTet of sixty more miles, mak- 
ing, in an, one hundred and twenty miles of travel, sixty of which have 
to be measured ; this would amount, in the whole, to five times as many 
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This, of course, did not admit of extensive operations. Nevertheless, 
the energy, industry, and dispatch which Mr. Sidney S. Lyon, the 
Topographical Assistant, brought to bear on this part of his duiy, enar 
bles me to lay before you geologico-topographical m^ of a much 
larger district of country thjtn I at first antidpated. 

No less than five hundred square miles have been coveted by the 
geodetic survey in that space of time, embradng the whde of Union 
county and part of Crittenden. 

This survey includes, not only the actual measurements by dbain 
and compass, but the levels carried over the most prominent geological 
and geogrG4>hical features; whereby, not only the Btreams have been 
correctiy laid down, but neariy all the thoroughfiures; and the main 
ridges, and even many of the subordinate ridges, have been meandered; 
aU the roads diafled, and, in fact, every farm house placed in its proper 
position, except in a few instances, where they were situated fiur in 
level bott(mis, beyond the view of tbe traverse lines ciroumsonbing the 
upland and defining the boundaries of tbe bottom lands. 

The whole of this has been plot^d on a large map, on a scale of 
3.8016 inches to the mile, and is now being Feduoed to a convenient 
size, viz: s»]m of a mile, equal to 1.2672 of an inch to the mile. 

These maps not only supi^y the geodetic features whereby to estab- 
lish ihe true comparative portion of any geological formation, and de* 
lineate its dip and strike and physical outiine, but they fhmish, at the 
same time, geographical information to every settler, the value of which 
can hardly be reiJized until the maps are closely in^cted by those 
well acquainted with the country, and compared with the previously 
existing maps. An illustration will bring this iipore clearly home to 
my readers: If the position of Cypress creek, in Union county, be 
examined on the best maps hitherto extant of that country, it will be 
found to be at least nine miles out of its true position, flowing as it 
is represented on the newest existing me^ three or four miles east of 
tbe Casey ville and Morganfidd road, with a general bearing north and 
south, and about fourteen miles from the neaiest point on t^e Ohio 
river, below Shawneetown; whereas, it drains the country entirely west 
of the Moiganfield road, for the greater part of its length, forming a 
long sweep to the west, and extending to within three miles of the 
Ohio river at the westerly part of the curve. Yet this is the main 
stream, and the principal geographical feature to which all the topogra- 



1 10 QKMKRAL REPORT OF OBOLOOICAL SDBYIT. 

pby of the country neceBsarily conforms; consequently the whole 
geography of the ooaotry is completely reTersed. Lost cieek ia eqasl- 
ly blse. 
These are no flolitary instances of such fiagiant errors in the geogra- 
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the entire State. An area of about ten thousand square miles would 
probably comprise the district required for accomplishing that object 

The government surveys in Louisiana, where there is a good deal 
of tangled, swampy ground, is nine dollars per square mile^^ as well as 
in the wet parts of Arkansas ; but this is considered hardly suflScient 
to remunerate the surveyor, and it is proposed by the Commissioner 
of the United States Land Office to increase it to eighteen dollars per 
square mile. Where there is prairie and woodland together the av- 
erage cost of land surveys, in all the States together, is twelve dollars 
and fifty cents per square mile-arising as high as twenty dollars per 
square mile in difficult situations. 

The trigonometrical surveys carried on by the office of the Coast 
Survey, where the country is unobstructed by forests, and where large 
bodies of water admit of extended observation, cost twenty-two dol- 
lars and fifty cents per square mile, with the topogiaphical drawings, 
and twenty dollars and twelve cents without the drawings. The to- 
pography alone, without primary triangulation, detailed triangulation, 
and astronomical observations, costs six dollars and eighty cents per 
square mile. 

In order to be able to lay off the map into squares, for the purpose 
of reduction and transfer, the Topographicf^ Assistant has carried the 
township and section lines of the adjacent counties of Hardin and Gal- 
latin, in Illinois, and Posey county, in Indiana, over into Union coun- 
ty, which form the basis of a system of rectilineal net-work, covering 
the country, and dividing it, at the same time, into provisional square 
miles. These, when systematically numbered, form a very convenient 
method of reference and geological designation. As it happens one 
of the north and south township lines passes through Uniontown; this 
has been adopted as a meridian, from which to designate the adjoining 
townships east and west fi*om that meridian ; while an east and west 
township line, passing by the mouth of Highland creek, has been se- 
lected as a base line, which throws the body of the townships south of 
this base line. This base line, when produced, would divide the State 
centrally. 

The part of Kentucky selected for the commencement of the de- 
tailed geologico-topographical survey presents probably not only the 
greatest number of seams of coal in a short distance, but some of the 
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waters of Mayfield creek, in the nortbem part of the same county, 
and llie southern part of McCracken. 

Calcareous waters, filtering through the quaternary sands, loams, and 
maris, have sometimes cemented these for linuted spaces inte a tolerably 
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«o, however, with this chalybeate water of Massac creek; though it 
produces no distinct precipitate with nitrate of baryta, proving the ab- 
sence of any notable quantity of sulphate of the protoxide of iron, it is 
instantly blackened by the application of a drop or two of nitrate of 
silver and ammonia, demonstrating its powerful deoxidizing properties 
from the presence of a much larger quantity than usual of bi-carhon- 
ate of the protoxide of iron. Such chalybeate waters have, according 
to my experience, much more decided medicinal effects than those 
which indicate little or no deoxidizing power with the same re-agents, 
in the absence of sulphate of the protoxide of iron. 

I not only find a difference between the extremes of these natural 
chalybeate waters, but a decided gradation in their deoxidizing powers. 
The Robb spring contains, besides chloride of alkali, (probably chlo- 
ride of sodium,) some chloride of magnesium, and less bi-carfoonate of 
lime and magnesia than is usually found in ordinary spring water. It 
has an acid reaction on litmus paper at the fountain head; but I be- 
lieve, if boiled down until all the carbonic add was expelled, it would 
probably have an alkaline effect fix)m the presence of carbonate of al-^ 
faJi; this, however, I have as yet had no opportunity of verifying by 
experiment 

Immediately around this spring there is a luxuriant growth of Bircli 
trees, larger and more numerous than I recollect to have notioed else^ 
where in the district 

This spring is worthy of a minute chemical quantitative analysis, fi)r 
I believe it will be found to have very beneficial effects both as an anti- 
periodic, tonic, antiseptic, and, at the same time, slightiy aperient, ex* 
cellent in intermittents, debility, and feeble digestion. To make a sat- 
isfactory quantitative analysis of this water it would require a special vis- 
it of the chemist to the spring, where both the carbonic acid and protox- 
ide of iron should be fixed at the fountain head before transportation te 
the laboratory. In boring for water at Mr. Robb's, a white silicious 
clay was passed through at forty feet, overlaid by yellow sand, just 
before reaching the water. 

An insight is obtained into the succession and thickness of the qua- 
ternary deposits of Ballard county from the materials passed tlinmgh 
in digging wells, which are usually as follows: 
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I'M. rndktt. 

No. I. Soil, 4to 6 

No. *. Snbsoi), yellowiih day, t 

No. 3. Dark stiff day, with black Beama, - - - . ]{ 

No. 4. OraTel, Mto 12 

No. 5. Land generally yellow; getting whiter in the descent; 
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Blides of the eatin bank ooonr, pieapitatang unmeDse maasoB into the 
abyss beneath. (Se« plate No. 2.) In the Spring of 1847 seven 
acres were thus earned away. This afforded a &voTable oppoitanity 
of inspecting the section of these qnatOTnary earths given in the pre- 
eeding chapter, except at the base, which is covered by the tains; these 
-are, however, exposed to view at the "Chalk Banks" at the next bend 
bdow. The plane of deposition of the depoEdts is rather irr^^ar, and 
sometimes abrupt, giving the appearance of a strong dip of 8*^ to 10^ 
The deep cut of the Mobile Mississippi, and Ohio Bailmad has ex- 
posed from 15 to 20 feet of the fine dlicioas mari of which an analy- 
fds is given in the first chapter; bat the hill tiiroagh which the road 
passes appears to be compoeed of the upper beds which have slid from 
an original higher level, as it contains the same species of land and 
firesb water shells enumerated as occnrring in bed No. 3 of the section 
at the Iron Banks, overlying the homstone gravel at an elevation of 
from 120 to 160 feet above low water of the MiBsissippi 

In Ballard county a mixture of the poorer soils and anb-soil, Nos. 1 
and 2 of tlie section, supporting a growth of briars, appears to be bet- 
ter adapted for the use of the brick maker than the tenaceous clays at 
1 contain too large a porportion of alumina 
ure of other earths. 

visited the extreme soatb-westem portion 
it to the Mississippi, on the borders of 
oppodte to New Madrid, in Missouri, tin 
)n of the earthquake of 1811, being 
demrons of ascertaining the extent and nature of the disturbances 
and changes of level which could be traced on the sur&ce of the conn- 
try in Kentucky. 

It appears that previous to the earthquake in question Reel-Foot 
lake had no existence. It was formed immediately succeeding tlie ca- 
tastrophe, by the formation of a "Bimd-bltm" neax the month of the 
tiien existing Reel-Foot creek, which, being thereby dammed o^ spread 
its waters over the adjacent low grounds, forming an extensive lake, 
and deadening all the timber then growing in the bottom of Reel-Foot 
creek. The deflected waters henceforth turned their course to the 
south, and emptied into Obion river. Plate No. 5 represents a view 
of a portion of this lake; its surface covered to a great extent witli 
Water Lillies. In the shallow places dead Cypress timbers stand in 
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dasters tbat obstraet ihs view; their txaoks blackened and partly oon- 
snmed by the hunter's fire, which, in a dry time and during high vlnda, 
is wailed from the adjacent high gmes, on the fthore, in spite of the 
water barrier, to the highly combuetible resinous timber. 
At the Narrows this lake is three quarters of a mile wide. Its precise 
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Though the ^Barth-cracki^^ can be distinctly seen in the blnfb on 
the Kentucky side of the Mississippi, yet they are by no means so 
conspicuous as on the Missouri side, near New Madrid, or in Obion 
county, Tennessee. 

In the bluffi of the Mississippi, half a mile firom Mr. Carpenter's 
house, earth-cracks can be traced for a quarter to a half a mile, twenty 
to seventy feet wide, bounded on either aide by parallel banks one to 
five feet above the sunk ground, the txees still growing firmly rooted 
in the soil. 

In Obion county, Tennessee, depressions are even now visible one 
hundred feet deep, and varying firom a few feet to upwards of one hun- 
dred feet wide, which are said to have been more than double this 
depth when originally formed. 

Twelve miles fix)m Hickman, on the road to Feliciana, on Little Ba- 
you du Chien, in Fulton county, the country is watered by several fine 
q>rings. I tested five of these at the fountain head, and found them 
to contain no more than the ordinary quantity of alkaline earths that 
occurs in the spring water issuing in the Jackson Purchase above the 
gravel bedsw The country between Hickman and Little Bayou du 
Chien is based on the same kind of fine silidous soil as No. 1, analy- 
zed by Dr. Peter. It supports a growth of heavy timber, viz : Pop- 
lar, Oak, Sugar-tree, Elm, Walnut, Gum, and a few Cucumber trees. 

In sinking a well at Squire McFaden's, four miles fix>m Littie Ba- 
you du Chien, there was passed through, under the soil and sub-soil, 
which were very much alike in appearance, twenty-five feet of coarse red 
sand ; then sixty feet of white sand, with alternations of clay fix)m one 
to two feet At one hundred and eleven feet he obtained water, which 
gave, with re-agents, the same indications of purity as the spring wa- 
ter previously examined on Little Bayou du Chien, and is probably on 
the same level fi'om our observations of the height of his house above 
the valley of Bayou du Chien. 

In the southern neck of Hickman county the soil is coarser, and 
the Oak timber more prevalent, which becomes smaller in size on the 
western edge of Graves, near Feliciana. To the north of that place 
small Birch trees ^pear along the creeks. 

In the neighborhood of Feliciana water is reached at firom ten to 
eighty-five feet, on penetrating a yellow quick-sand of the Quaternary 
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Formation, with alternations of clay, much of the same character as 

l-L^ J.^^^l. n»<i.^ t-kwinn^V of UnlTa^ATi*.! 
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The qnatemary deposits are here more indarated than nsual. The 
imbedded leaves in bed No. 8 of the section clearly demonstrate the 
age of the deposits, and prove, if other data were insufficient, that this 
coal cannot belong to the regular coal formation. 

Time has not yet permitted an analysis of this brown coal. Mr. 
Prior bored twelve feet below the brown coal, and struck water, which 
rose to the surface, and caused him to suspend further examination. 

The same deposits of sand and clay, with carboniferous gravel dis- 
seminated, that overlie the brown coal, were passed through in sinking 
a well in Mr. Prior's yard. At eighteen feet he obtained abundance of 
water. 

At May field, in the centre of Graves county, they had to go eighty- 
nine feet to water. One well of this depth supplies the whole town. 
When firesh drawn it had a temperature of 59°, the temperature of the 
air at the same time being 95°. No brown coal or lignite was known 
to have been penetrated in the material passed through in digging this 
well. 

The Red Oak, Quercus rubra, and Mockemut Hickory, Juglam tomen- 
tosuy indicate the best land of this part of Graves county, which is ex- 
cellent for tobacco and hemp, and good for oats and corn. The inferior 
land has a growth of Post Oak, Quercus obittsiloba. 

The soil will be greatly improved by deep sub-soil ploughing, which 
will not only bring new chemical elements into requisition for the use 
of the plants but enable the crops to stand the droughts of the latter 
Summer months with more impunity, since it will modify its texture 
and increase its retentive properties, and thus the roots will be more 
liberally supplied, not only with moisture, but with ammonia absorb- 
ed from the atmosphere. 

The best soils of Graves county are capable of producing twen- 
ty to thirty-two bushels of wheat, weighing sixty pounds to the 
bushel, on an average, and sixty-eight pounds in the most favorable 
seasons. They will average one thousand pounds of tobacco to the 
acre. On some farms as much as one thousand four hundred pSunds 
have been raised on an acre of new ground. This tobacco, and indeed 
that grown in the Purchase generally, is said to command the highest 
^ price given for Kentucky tobacco in the southern market 

On the Wilson branch the following materials are passed through in 

digging wells T 

16 



QBNBRAL KEPORT OF QEOLOOICAL SUBVBT. 



efiNERAL REPORf OF aSOLOQICAL BUR VET. 123 

part of MoOraokeD. At Bronneirs mill^ on the west fork of Clark^s 
river, twelve feet is exposed of a dark indmated day, intersected with 
nearLy vertical Ban-<»acks, into which micaceous sand, such as occurs 
above it, has infilkated and become hardened into a species of rock. 

Walford's mill, three miles east from Bronnell's, is built in a bank of 
tile same material, showing a wide distribution of tiiis depont above 
the level d the waters of Clark's river. It is sometimes sufficiently 
fa»rd to be used for walling up wells. This, at Bronneirs mill, is over- 
laid by a gravel bed, some twenty to twenty-five feet in tiuoknees, of 
bomstone and chert; some of which is cemented by iron into the fer- 
mgmous conglomerate so generally distributed through the Jackson 
Purchase. 

Near Mr. Griffith's the eame indurated clay shows iteelf; ten feet 
thick, overlaid by gravel, which latter is reached) generally, about 
eight feet below the surface. 

On an adjacent farm the indurated clay has been penebated thirty 
feet, becoming quite black towards the basiB, from the presence of bitu- 
minous or other vegetable matter, and passing ultimatdy into a kind 
of black, sheety shale. 

A mineral substance has been found on this part of Clark's rivt^r^ 
whidi, I suppose from description, are small (^stals of selenite or 
transparent sulphate of lime, derived, probably, from the mutual de^ 
composition of pyrites and calcareous concretions in tibe indurated 
days, shale, and sands of this vicinity. 

The quaternary deposits on this part of Clark's river, in- Marshall 
county, appear to be very imalogous to the materials passed through 
in digging wdls on the waters of Island creek> in McCracken counfy . 
There selenite has also been found, apparentiy in veins traversing a 
black argillaceous shaly rock underlying ferru^ous conglomerate and 
variegated days, about nineteen feet beneath the general sur&ce of the 
country, just before coming to water; which is about the average 
depth at which watar is reached in the portions of Marshall county 
based on similar deposits. 

From the occasional occurrekice of pieces of iron ore of the limonite 
variety, and close inspection of the composition of tiie deposits men- 
tioned above, there is a probability that the valley <rf Clark's river 
lies alotog the confines of the junction of the sub-carboniferous rooks 
and the Devonian black shale. The indurated days and subordinatl» 
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black shale prevaleot at the base of the aeOtioiiB, obtained in the lowest 
cats of the streams and excavations for wells, appear to be either the 
debris derived immediately from the lowest sub-carboniferous argilla- 
ceous strata and black shale of the Deyoniaa Period, or perhaps actu- 
ally the denuded surlaces of these beds in place. 
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Id tbickneaa, coveied by a thin Isyer of blaokish sandj then yellow 
day and gravel. 

On the waters of Sugar^tree creek, and tlie head waterB of Jona- 
than's creek, in Calloway copaty, t^e gi&vel beds are of great thick- 
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dediDg, under a heavy *hito eandBtoae. Attd it is not itniHVhabtfl that 
a detailed geological suirey of tlie coaoty may discloae other intet^ 
BtKttified beds not at preeent ktiown. 

Tbe maia ooal ia eosTenieDtly exposed for miiuDg, above tiie bei^ 
of the l»BQche6 in many places, oq Clear creek and its btaDCheB, aa for 
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Wtt«r, - - 3.6 

Volatile eombwIiUe mat^. - 38.7 

I^ed carbon in coke, 54.8 

Ashes, (light grey,) - 3.0 

100.0 
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- - 4.00 

Vdotile eombiutibl« matter, 39.7fi 

Fixed CKrboD in coke, ....... 60.TS 

A^es, (nearly white,) ....... 6.60 

too.oo 
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it This is one of the lower coals of Hopkins county, but whether 
identical with No. 197 or not, is, as yet, uncertain. 

On the head waters of Stuart's creek, two hundred feet above the rail- 
road, coal is found equivalent to No. 195, covered with shale, including 
a band of black bituminous^ ferruginous calcareous rock. No. 132, an- 
alyzed by Dr. Peter — (see his Report.) The same formation appears 
to prevail in the low gap between Stuart's creek and Sugar creek — see 
specimen No. 133 of Dr. Peter's Report; and also twenty feet below 
the summit level of Towne's Gap, on the west spur of Wright's moun- 
tain, near the western survey of the railroad, as well as on the north- 
east branch of Richland creek. 

Coal also occurs at A. Earl's, and one mUe above, at Martin Hall's, 
at the junction of Stuart's and Clear creeks; on the Sulphur fork of 
Flat creek, and on Dozier mountain, on the waters of Fox creek. 

On Flat creek, at station 464 of the railroad line, thirty feet lower 
than Box mountain spring, carbonate of iron occurs in shale, associa- 
ted with black bituminous ferruginous limestone, with about eighteen 
inches of imperfect coal or coal brash overlying the latter rock, indi- 
cating a dip of thirty-one feet in three quarters of a mile, in a direc- 
tion south 75^ east. Shale is seen also in the bed of a branch one 
and a half miles south 20^ east of the Tunnel, probably occupying the 
same geological position. 

At Machadoe Lick, on the east side of Flat creek, is a great bed of 
shale, with black bituminous ferruginous calcareous rock, with proba- 
bly a bed of coal under it; and a similar formation is seen where the 
railroad crosses Todd's gap. 

A thick coal bed (six or seven feet,) occurs on the Bailey hill, dipping 
south-east 3° to 4°, now owned by the Box mountain company, which 
is supposed to be equivalent either to coal No. 194 or No. 192; and 
two out-crops, one of which is probably the same bed, occurs on Bell's 
Knob. In this hill the grey shales contain considerable masses of 
clay ironstone, and the yellow shales are chaiged with a red ochreous 
iron ore. 

On Pond river, a few yards from the foundation of the bridge, 
where the Madisonville and Greenville road crosses that stream^ a bed 
of coal eighteen to twenty inches in thickness is exposed, near low wa- 
ter of that stream. The immediate covering is soft yellow sandstone, 
and a few inches of shale, while thirty feet above the bed of Pond riv- 
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five feet above tbe rirer, oorered by shale and a grey band. This is, 
probably, tbe repreaentative of coal No. 194, and if bo, that reported 
in the bed of Green river at this place is the equivalent of Roberts' 
coal; biit if so, tbe sandstone overlying it is harder and more solid 
than on Muddy river. A coal dirt also appears in the bank of Qreen 
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stone roof, lies seventy feet above Green river, known formerly under 
the name of the McLean coal. It measures here six feet to six feet 
two inches; it is covered by three feet nine inches to four feet six 
inches of bituminous shale, interposed between the top of the coal and 
the limestone. The section is as follows : 

For an analy- 
sis of the main 
Airdrie coal, see 
Dr. Peter's Re- 
port, No. 156. 

From Airdrie, 
towards mo\ith of 
Pond creek, the 
strata seems to 
have a gentle ele- 
vation, so that a 
lowercoal notseen 
at Airdrie is said 
to rise above the 
level of the river, 
four miles below, 
overlaid by sand- 
stone. This lo- 
c<ility I had not, 
however, an op- 
portunity of in- 
specting. 

On Mr. Rodes' 
farm a limestone, 
with coal dirt un- 
der it, is seen in 
one of his fields, 
forty-three feet a- 
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parting. 



Sandstone, 50 feet above low 
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Green river. 
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bove high water; and fifty-four above high water, in a hollow above 
the field, there is indication of another coal, probably the equivalent 
of the Eaves coal, which would come in, therefore, eleven or twelve 
feet above the main Airdrie coal, occupying nearly the same position 
with relation to that coal as the Jackfield coal does to the Pigeon run 
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tneirt, (see plate No. 6,) resting oi^ Archimedes limeatone, umilarto 
the Tocks at the base of the section just presented, and occupying, 
tiierefore, ihe place of the alternations of limestone, sandstone, chert, 
maily shales, and coal of that section, We are led to infer, from this 



QBfEBAL BVOBI OP QBOUtflCAL SBftTBT. 



170 QENEBAL BEPOBT OP OEOLOOICAL SUBVET. 

give rise to the formatioQ of gypsum, ■ which appears in the form of 
rosettes, festoons and various other imitative forms on the walls and 
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invalids in Bearch of health, as well as those desirous of seeking amuse- 
ment and recreation in an agreeable summer retreat 

The Encrinital beds associated with the Archimedes limestone, under 
the Catholic chapel, are rich in remains of crinoidea, one of which 
is figured and described by Professor L. Yandell in the July num- 
ber of Silliman's Journal, page 136, under the name of Actocrinus 
Shumardi. 

On the waters of Gilden's run, a branch of Little Glifty, on land 
owned by Robert Good, there is a mineral spring containing the same 
ingredients as ihe Grayson Springs, and close by is a chalybeate water, 
containing, besides proto-carbonate of iron, some sulphates, but no free 
sulphuretted hydrogen. 

The Reedy Hills, in ihe south-west part of the county, dividing the 
waters of Bear creek and Caney creek, are, propably, the highest 
ridges in tliis county. They are composed chiefly of sandstone, with 
marly shales and limestone at their base, on the east side, known more 
particularly as the ^^Caney Ridge.'' These marly shales have been a 
great resort of buffalo in early times, and the cattle and deer, in the 
first settlement of the country, licked enormous holes into the bank 
at various places — no doubt owing to the presence of certain saline 
matter in these deposits. No very good exposures have yet come un- 
der my observation in these ridges, but, so far as I have seen, there is 
a great analogy in their formation and those hitherto described on the 
waters of Nolin creek and Daviess b:anch, leading me to suspect the 
occurrence of equivalent coal beds, and perhaps ore also, as ochreous 
shales were noticed in some of the ravines; but whether the coal and 
ore are of workable thickness, and of good quality, remains to be de- 
termined. Those out-crops of coal which I have as yet seen on the 
waters of Caney, are only firom eighteen to twenty-two inches thick; 
one of these was a very hard, black, slaty coal, eighteen inches thick, 
somewhat similar in appeiy»noe to the Breckinridge coal. 

The upland of this part of Grayson is better adapted for grazing 
&rms than for raising com, which succeeds much better in the more 
calcareous soil overlying the sub-carboniferous limestone and marly 
shales that crop out in the low grounds. Wheat, however, grows well 
on the new ground. On Mr. Hay's upland farm wheat weighing six- 
ty-six pounds to the bushel was raised. 

Large masses of hydrated oxyde of iron were observed on a hill on 
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ty-two iDches, and runs down, I understand, in some places as low as 
eixteeD tDchea At the &ce of the coal, io rooms leading from entry 
No. 8, where I had an opportunity of measuring it, I found it to be 
from thirty-one to thirty-two inches. The roof is a brown sandstone, 
with coaly and ferruginous matter irregularly disseminated. Locally 
a few inches of shale intervene between the coal and sandstone; the 
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entiy, a HtUe higher up, on the Indiana ade, it is one hondred and 

ninAfv font •.nrl firn TiiinilrDil nnii (Vinrfiuin (dsI- at. •. nlifT /in Mn/^lmain 
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Tbe upper bed of coal, oveilaid by limeeton^ shows itself on I^ead 
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e«t of Knottsvttle, 8 ooai kMwn nB HeacTs <XMtl is find to be tiuee 
feet thick, and conBideTed good by the blackmnths; and foizr mOe§ 
oast of Knottsville a four^t cod is Teported. These I haye, as yet, 
had no opportanity of investigating personally. 

The dislocation of the Coal Measures, with the piotrasion of mill- 
stone grit, and some members of the sub^arboniferoos limestone, 
which I mention as occurring on 6amett*s creek, in Ohio eoanty, I 
think wilt be found to extend north into Daviess, passing somewbare 
near Jack May'^s farm. One mile west of this^ three feet and a half 
of coal, overlaid by black shale, was passed tisrough m sinking a wdi, 
at the depth of twenty-eight feet. 

In conseqfience of these localities lying along the above mentioned 
zone g( disturbance, and the absence of good sections of the rocks 
along tiie line of my observation through this part of Daviess, it is 
unpossible, at present, to give any definite (^nion in regard' to Ae 
jdftoe which these coals occupy in the Coal Measures. 

The long reach of tiie Ohio river, wh^re no Uuffi come up, on either 
the Kentucky or Indiana shore, below the point where the Rockport 
sandstone disappears to the mouth of Pigeon river, is, no doubt, occu- 
pied by the great mass of shales and sdl materials ihst underiio sffid 
overiie tiie Bonharbor coal, and include, besides that coal, the thirteen- 
inch Coal-Haven eoal and the three-foot and a half coal reached in 
the Henderson shaft, about two hundred feet below the bed of the (Mo 
rivw. 

OOAIs MHASUB8S 

Of Greenmpy Carter^ cmd Lewis cauntieSf of the Eastern Coal MdA 

Diagiam No. S exhibits the succession of the Coal Measunes of 
Qreenup and Carter counties, firom the sub-carboniferous limfestone of 
Tygert's creek to the height of seven hundred and forty foet^ up to 
the Rough and Ready ore bank, that suppKes the Sandy fhmace. In 
those seven hundred and forty feet th^re are no less than fonrteen <fis- 
tinct ore beds interstratified in the Coal Measures, having a thickness 
of from three or four inches to four feet^ and varying in their yield of 
metallic iron from twenty-five to sixty per cent from the raw ore. 
Tbery belong mostiy to the group of limonites (hematitic) or hydrated 
brown oxyde» of iron, and to tiie carfoopates of the protoxide of iron; 
and one of those which have been analyzed' from tiie-Bsst foric of LMe 
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ef&MB of limeBtone ore sometimes used at this fuisace; when thk 
formB a conaidenble part of the cfaai^ little or no limestoDe is lequir- 
ed. The Star fiunaee (Lampton, Riley, & Coi.,) ftveiages about ten or 
ten and a half ton« ia twenty-foux boms, and sometinteB as t^h aa 



188 QBRERAL HXPOBT OP OBOLOOICAL BUBVEr. 

of Dr. Pcter'd Report,) containigg 25.68 per oent of Iron. There is 
also a ^*nodular kidney ore/' lying forty or fifty feet above the ooaL 

The main coal« dn the Clinton ftimaoe property, is four feet in thick- 
ness, with a day parting, two feet seven inches from the bottom, one 
inch thick. This is the equivalent of the main Ashland coal, of 
which an analysis is given in the first chapter. It lies, by the rail- 
road levds, one hundred and seventy feet above low water of the Ohio 
river, and about six hundred and fifty feet above tide water. An infe- 
rior bed of coal was struck in sinking a well at the Clinton furnace, re- 
ported to be six feet thick, but it is, in all probability, the equivalent 
of the three-membered coal laid bare in the rulroad cut near Welsh^ 
80 that it is probable that considerable clay partings are included in 
this thickness. This coal lies about fifty feet below the main ccitl, and 
about one hundred and twenty feet above low water of the Ohio river, 
and about six hundred feet above tide water. 

The vluiou? ores smdted at the Clinton furnace will average about 
thirty per cent firom the raw ore, and about forty per cent fix)m the 
roasted ore. 

The Clinton cold-bast furnace (J. Burwell & Co.,) can run about 
nine tons of pig-iron in twenty-fbur hours. ' 

The main ore bed worked at the Bellefonte furnace overlies a bed 
of limestone that has an extensive range through the upper part of the 
adjacent hills; it varies in thickness from one to three and a half or four 
feet, imbedded in a dark ash-eolered shale. At the out-crop it is mostly 
hydrated oxyde of iron, (limonitei,) but the further the ore is worked 
into the hills the less there is of this variety, and the more of proto-car- 
bonate of iron. There is another ^blue limestone ore,^* which lies un- 
der a sandstone at a lower level. (For the analyses of these ores, the 
limestone used as a flux, the furnace slag, and pig-iron produced at the 
Bellefonte furnace, see Dr. Peter's Report, Nos. 49 to 58 indudve.) 
These ores will yidd, on an average, thirty-one per cent from the raw 
ore. 

The Bellefonte cold-blast furnace, (T. W. & H. Means & Co.,) makes 
about eight tons of iron in twenty-four hours. About forty pounds 
of limestone are used to flux eight hundred and fifty pounds of roast- 
ed ore. 

Five to six beds of orb are found in the hills bordering on tlie Ohio 
zivtf^ near the Amanda fiucoaoB, as lepwemted in the following 
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fifteen feet under a sandstone quarried for hearth-stones, containing 
from twenty-nine to thirty-five per cent of iron, (No. 32 of Dr. Pe- 
ter's Report ;) a **rough block ore," considered of inferior quality, ly- 
ing about one hundred and ten feet above the coal; a ^^limestone ore,'' 
averaging about eighteen inches in thickness, and situated about one 
hundred and thirty feet? above the coal, containing forty-two per cent 
of iron, with a very large proportion of carbonate of lime, 20.67 per 
cent, (No. 33 of Dr. Peter's Report;) a rich limonite, (improperiy called 
**limestone ore," merely because it overlies limestone,) containing 
50.91 per cent of iron, and no carbonate of lime, (No. 34 of Dr. Pe- 
ter's Report) — ^the exact position this ore occupies in the hills I am, 
at present, unable to state; a "top hill ore," averaging eight inches, 
containing 38.23 per cent of iron, and 13.85 of carbonate of lime, 
(No. 35 of Dr. Peter's Report;) a remarkably pure variety of limon- 
ite, (No. 36 of Dr. Peter's Report^) containing no less than 60.90 per 
cent of iron, no carbonate of lime, and only 3.47 of silica and insol- 
uble silicates — this ore is considered impracticable at the works: this 
arises, evidently, firem its very richness and purity, as heretofore re- 
marked in the first chapter, and explained, also, in Dr. Peter's Report; 
a carbonate of iron, (No. 37 of Dr. Peter's Report^) four feet thick, 
overiying limestone, containing 39.42 per cent of irop, 3.17 per cent, 
of carbonate of lime, and 9.47 per cent, of silica and insoluble sili- 
cates — also considered impracticable at the works. This ore also 
could, undoubtedly, be made to produce good iron if properiy fluxed 
and managed, upon the principles explained in the first chapter, as it 
contains no injurious principle in sufficient quantity to deteriorate the 
quality of the iron ; for instance : if mixed in due proportion with ores 
Nos. 32 and 33, with perhaps the addition of a little bituminous fer- 
ruginous schist or shale, and a small extra dose of limestone, so as to 
produce a good fluid' lava of from thirty to forty per cent the weight 
of the iron, that would protect and eliminate the reduced particles 
of metal, it could, in all probability, be worked successfully. The 
carbonate of iron, (No. 38 of Dr. Peter's Report^) also considered 
impracticable at the works, containing 41.80 per cent of iron, 2.36 
of carbonate of lime, and only 4.87 of insoluble silicates, only 0.04 
of phosphoric acid, and a mere trace of sulphur, can also be made to 
yield good results by pursuing a similar plan. In this case it would 
require a larger addition of the earthy ore, No. S2, and ferruginous 
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in the hills. The ore banks are from half a mile to two miles from the 
furnace. 

Eight varieties of ore have been analyzed from the Bufialo ore 
banks — Nos. 54 to 61 inclusive, of Dr. Peter's Report The last of 
these (No. 61) can, however, hardly be considered an ore, as it only 
contains 11.35 of iron, and 67.33 of carbonate of lime; it might an- 
swer, added in proper proportion, to flux the other ores, contributing, 
at the same time, the above per oentage of iron to the furnace product 
The variety of "main block ore," No. 58, yields the most iron (49.23,) 
though another variety, also labeled "main block ore," (No. 54,) of a 
dark-brown color, and compact structure, gives only 34.63. The sev- 
en ores, (omitting No. 61,) will give, on aD average, 4143 of iron. No. 
60, the "grey block ore," is a carbonate of iron, containing 28.20 per 
cent of iron, and 46.40 per cent, of carbonate of lime; the rest are es- 
sentially hydrated oxydes. See Nos. 62 to 68 inclusive, of Dr. Pe- 
ter^s Report, for analyses of two limestones used as a flux, three kinds 
of furnace slag, and two varieties of pig-iron. 

The "main Uock ore," No. 54, is ten to twelve inches thick, resting 
on an impure ("bastard") limestone, with some six inches of shale in- 
tervening. 

The "little block ore," No. 55, overiies the "main block ore," with 
a shaly parting of one and a half to three feet; over this lies the 
"kidney ore," No. 56 ; grey, yellow, and black shales form the ma- 
trix of these ores; the stripping required to be removed before reach- 
ing the ores, varies from six to twelve feet There is a *^ttle block 
ore," associated mih shale, lying near the bed of little Sandy river, 
two to three inches in thickness. This ore is, however, not at pres- 
ent used. 

Eight to twelve feet of freestone, suitable for building purposes, 
lies twenty to thirty feet under the *^ain block ore." One and a 
half miles east from the furnace is an eighteen-inch coal, that i^pears 
to occupy a position higher than the six-inch coal, or the above describ- 
ed ore beds. 

The limestone used as a flux lies low in the hills, near the level of 
the branches. From thirty-five to forty, or sometimes fifty pounds of 
this limestone are added to half a charge of eight hundred and seven- 
ty pounds of roasted ore. 

The cost of delivering the ore at the works is $2 25 to $3 per ton. 



198 CODfSRAL BSBOK OF GMLOGICIL B0BYEY* 

overlying sandstone, lepl&oed locally by limestone ore. From the 
chemical analysift made of one variety, it contains a very large quanti- 
ty of alumina and soda, and a considerable amount of potash and 
phosphoric acid; the latter is probably derived fiom the oi^nic re- 
naains found in this ore. 
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The fire other ores, (Nos; 108 to 107 inclusive, of Dr. Peter's Re- 
port,) are also hydrated oxydes. One of these. No. 104, is, in reali- 
ty, not an ore, as it only contains 9.27 of iron. Leaving this one 
out the other four wiH average thirty-seven per cent, of iron. The 
block ores, Nos. 103 and 104, are found near the tops of the hills, 
where they are obtained by stripping from three to twelve feet of ar- 
gillaceous earth. The limestcme ore lies locally ^ between the sand- 
stone and limestone; it is very variable in thickness, ranging fix)m a 
few inches to three or even four feet, and is, occasionally, absent. The 
limestone and litnestone ore decline, and the former thins out fix)m 
the head of Buffalo to White oak. 

The hearth-stones employed at the New Hampshire furnace are a ' 
greenish micaceous sandstone, which seems to stand the fire much bet- 
ter than might be anticipated from its external aspect, judging firom 
the indurated and unfiised appearance of the rock which had been sub* 
ject to the furnace heat for two months. Analysis No. 115, of Dr. 
Peter's Report, is of this rock before being subjected to the furnace 
heat, and No. 116 after two months exposure; fiom these analyses it 
appears that it had lost 2.4 per cent of oxyde of iron and alumina^ 
0.14 per cent of carbonate of lime, 0.010 of potash, and X)18 of soda. 
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Two limestoDeB, tiiree furnace slags, and two Tarieties of pig-iron 
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will average, at a very moderate estimate, one third the weight of iron 
from the raw ore. Taking the aiiited thicknees of the difife^nt beds 
in a single hill at five feet, and the specific gravity of the ore at 3., 
then each acre of land, underlaid by these ores, is oapable of yielding 
from six to seven thousand tons of iron, which, in the form of pig-iron, 
may be estimated to be worth at least $180,000. The same hills usu- 
ally contain beds^ of coal, which may be estimated to have a united 
thickness of firom five to six feet, which, after deducting for waste and 
slack, would yield eight thousand to ten thousand tons of coal, wortti 
fi^m 816,000 to $20,000. 

How important are such developements as these to any country, 
but more especially to a region whose agricultural capabilities aie but 
limited! 

On the waters of Tygert creek, in Carter county, good ore of the 
class of hydrated oxide occurs, yielding 50.07 per cent of iron. (See 
No. 12 of Dr. Peter's Report) This ore occupies a different geologi- 
cal position firom the regularly stratified ores just described, bdonging 
to the Coal Measures ; since it is found in connection witii the sub-car- 
boniferous limestone, very mudi after the manner of the ores of the 
Cumberland and Tennessee rivers, in the western part of Kentucky, 
which have already been treated of in geneml terms in first chiqHfr of 
this Report. 

So &r as my examinations have yet been carried, it seems to be 
most abundant in the dividing ridge between Tygert and Eanniconfek, 
near the confines df Lewis county, near Mr. Maclea^ where the bdt 
of the sub-carboniferous limestone is wider, and better developed, than 
it is in Greenup county. This belt of sub-carboniferous limestone widens 
in its southern range; near the heads of the Buffiilo branch of Tygert 
creek it attains its greatest elevation in Carter county ; bearing thence 
to the south-west to the waters of Triplett creek, in Fleming county. 
I have not yet had an opportunity of following it in that direction be- 
yond the confines of Carter county. 

In Carter county, on the waters of Stinson creek, a cannel coal, of 
somewhat analogous composition to the Breckinridge cannd coal, crops 
out towards the summits of the ridges, two and a half miles from Gray- 
son, and within a mile or a mile and a half from the Hg Sandy and 
Lexington railroad. It is fifom twenty to twenty-two incbes in thick* 
ness. Its composition is, 
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%ied&4) gnri^, I.Xie 

ToUl rolatile mkUer, 6&.0 
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ford salt at thirty cents per bushel, but not being able to compete with 
KfLiiftnhfL sftlt, at twRTit.v-fivn (Vinis npr hushnl. vnrlts Vf>m nnvAT (^rMtf- 



Y&ty probably, ^ equivalent of the main MeU wM)Qig Peach Qrehurd 
oofll. This bed has ledges of sandstone both above and below, with i| 
few fi^ of shale immediately ovqt the ooal, intennixed with some de- 
oomposed ooal in the upper part There may be, therefore, three mem* 
hers in all to make up this bed. The hills oq Three-mile creek aeeHi 
to be about five hundred feet high, the strata having an east^y dip. 

The main coal of Big Sapdy, in Lawrence county, 9mm& to be very 
variable- in character and thickness. At t|ie eutiMoe on the south- 
east side of Big Sandy, the measurement gave, 

amlB, , » 

Coal, 9 

Argillaceous shale, 2 

Ooal, 8 

a s 

At the terminus of the tunnel, on the other side of the ridge, it 
gave, 

Feei. Inehe$. 
Bool*— !^ to 3 feet of bla<?k ai^d gr^ aigillaee^i^ bitnminous s^iale. 

Coal, 1 6 

Black bituminouQ ar^Uaceous shale, 10 

Coal, 1 6 

Black shale, 4 

Goal, (is fiOMeplactaS feet,) -rrr--ra 

Blaek shale or "boney coal/' -*-.-r'f 6 

Coal. • P 1 S 

8 

Here the coal is divided by shale into four members, making from 
six feet four inches to seven feet four inches of coal, and lies aboajb 
two hundred feet, at this point, above ihe bed of B^ Sandy; the total 
height of the ridge being six hundred feet Two thin coals occur in 
Utie same hill— one at thirty feet, some eighteen inches thick; anoth^ 
at seventy-five to eighty feet, of a few indies. As yet no other woik- 
able coals have been discovered in theee hills. At five hundred and 
seventy to five hundred and eighty feet> or three hundred and seven* 
tynseven feet above the eoal, there is a bed of kidney oie, said to be 
eight to ten isches thick. 

The valley of ^g Sai^y, at this fohAy seems to flow in an ebsema 
atttidiBal fold ' tbo cmI \mmg a veiy sfigkt dq) aiitha^ waf fiMa- 
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Mdstue, S.0 

Volatile eombiutible matter, 3S.S 

Fixed carbon in coke, 63.8 

Ashea, - - I.O 

100.0 
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nes, a material whidi acts iajariondy in a coal used for Bmelting 
iroa. 

Half a mile below town ooal No. 4, of tiie FTestonsburg section, ii 
seen, ninety-tiiree feet aboTethe river, where it is three feet four in^ea. 

At the mouth of Abbotrs creek, in Floyd oounty, a coal has been 
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On the Wheeler branch of Paint creeh, in Johnsoo county, one to 
one and a fourth miles north-west of PaintsTille, a four-foot coal comes 
out under flag-stones, reposing on fire-clay, and dipping at an angle of 
2° south 80° east. Its elevation above Faint creek is about one han- 
dred and ninety-fiTe feet This coal has no viable clay parting. 
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TMal volsdlv matter, W.O 

Coke, (mh«- diwinMlmd in eiw.) 4S.0 
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west The dip of the rooks is south twenty degrees to thirty degrees 
east 

On Cane creek the formations are much of the same character as 
on the North fork of the Kentucky — shaly rocks predominating. On 
Lower Twin creek there is more sandstone near the bed of the creek. 
On the head waters of Cane creek, in the vicinity of the Twin Gap, 
there are several out-crops of thin coal; but none were noticed over 
eighteen inches thick. 

Many years since some salt was made high up on the Middle fork 
of the Kentucky river, near its confluence with Cut-shin creek. 

Some clay ironstone was observed in shales near C. Crawford's, in 
shales overlaid by grey ferruginous argillaceous shale, and underlaid 
by schistose argillaceous sandstone, with massive sandstone below the 
ferruginous shales. 

At the Three forks of the Kentucky river some five or six beds of 
coal occur, between low water mark and the tops of the ridges. The 
m^n coal varies in height, above the river, firom thirty-eight to eighty 
feet; its thickness being firom three to four feet. 

The chemical analysis of this ooal for volatile matter, coke, and 
ashes, is given in the first chapter. An ultimate analysis has also been 
made of a specimen taken fix)m the Todd & Crittenden mine, by Dr. 
Peter. (See his ReportA^ No. 159.) The volatUe part is remarkable 
fer the large amount of oxygen which it contains. 

The main coal, at the Todd & Crittenden mine, lies thirty*4;wo feet 
above low water of the South fork, where it is firom three 'fed eight 
in^es to three feet ten inches thick, with six to eigfat inches of shale 
intervening between the coal and the solid sandstone roofl The floor 
is ax inches to a feot of black shale, undailavl by pyritiferous saad- 
fltona 

The a{qm>ximate section, for two hundred and tweiity-seven feet 
abo¥e low water, is as fellows : 
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the hills — ^perhaps from some bed of coal and iron ore exposed to sur- 
heated steam or other heat, by which decomposition is effected with 
evolution of these gases. Whatever their origin may be, the ma- 
terials which supply the elements must be contained in the interior 
of the earth on a vast scale, since the "Burning Spring" has continued 
to evolve these gases with unremitting energy ever since the country 
was known to the first settlers. During half an hour which I contin- 
ued to watch its action, I could not perceive any cessation or intermis^ 
sion. 

Productive brines are obtained for many miles along Goose creek, 
in Clay county — ^particularly near the forks. 

A brine of 6^ was first reached at one hundred and twenty-one feet; 
at two hundred and forty feet it was 16°. For several years a brine 
of sufficient strength to be profitable was obtained at two hundred and 
ninety-three feet. The borings, after two or three years, were contin- 
ued deeper, until an abundant brine was reached at five hundred and 
fifty-two feet, each gallon of which yielded, at first, neariy one and a 
quarter pounds of salt, and, at the present time, one bushel fix>m eighty 
gallons. 

From these muriatiferous strata, lying at this depth below the bed 
of Goose creek, seven different establishments produce annually about 
one hundred and tfalrty thousand bushels of salt Borings have been 
carried, at one pla:ce, to about one thousand feet below the bed of Goose 
creek, without, however, any improvement in the strength or quantity 
of the salt water. 

The rocks passed through in the borings are alternations of sand- 
stone and shaly rocks. The strata which yield the best brine at five 
hundred to six hundred feet is a dark grey argillaceous or mud sand- 
stone, with coaly particles disseminated, and containing the remcdns of 
fossil plants more or less carbonized. When the borings reach this 
rock the augur firequently slips into cavities, when the salt water gushes 
up, mixed with a black carbonaceous, nmddy sediment, which, after a 
time subsides, and the water gradually becomes clear. 

The main coal, which is worked for fuel to supply Ae salt works, is 
about thirty-two inches. At Col. Daniel Garrard's salt works it lies 
twenty-two feet above the bed of Goose creek. It rises to the north 
and sinks to the south, so that it is twelve feet below the bed of the 
creek at the forks; half a mile up the Collins fork it is forty-two feet 
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• 

night) a braiich of Yellow creek, in the lower part of the mountain, 
where its waters have partially laid bare a section of the strata for 
about thirty fiaet^ it has exposed several beds of coal lying in close 
proximity, making in all eight or nine feet of coal. This coal was re- 
ported to be twenty feet in thickness by the hunters who had obaenred 
it some years ago, during some of their excursions in thi& wild and 
un&equented part of the Cumberland rsmge of mouhtiuns. When I 
came to examine it in person I found that several feet of intervening 
shale and sandstone were included in the supposed twenty feet of ooal, 
thus: 

Fnt. Jnfihes. 

Sandstone* 6 

Shale, 6 

Coal, 3 

Clay parting, 4 

Coal, • - 8 

Fire-clay, 1 

Schistose sandstone, 1 foot 6 inches to 2 

Shale, 5 

Coal, top only seen, 1 

While in this neighborhood I also examined the sui^)osed location 
of the notorious ^^ Swift mine,*^ on the other or north-west »de of the 
same mountain, where the Indians are said in former times to have 
made a reservation of thirty miles square, on a luAnch of the Laurel 
fork of Clear creek. Benj. Hemdon, an old explorer, and a man well 
acquainted with the country, guided me to the spot where the ore was 
supposed to be obtained by tine Indians, and afterwards by Swift and 
his party. It proved to be a kidney-shaped mass of dark grey argil- 
laceous iron-stone, containing some accidental minerals sparingly dis- 
seminated, such as sulphuret of zinc and lead, with a white powder, 
which proved, on examination, to be a hydrated silicate of alumina. 

This ore originated in a thick mass of dark bituminous aigillaceous 
shale, with some thin ooal interstratified, that occurs about five hun- 
dred to six hundred feet up in the Log mountain. 

I also examined,^ in the same vidniiy, a supposed locality of granite. 
The rocks mistaken for granite proved to be a hard, fine-grained silico- 
calcareous rock, and carbonates of lime and protoxide of iron. 

The richness of the soil on the slopes, and even on the summit of 
the Log mountain, is nmtter of surprise — supportipg a heavy growth of 
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Beautiful samples of close-textured, concentric-structured cannel 
coal are found on the head of Dorton^s branch, that empties into the 
Cumberland river three-quarters of a mile below the Cumberland Ford. 
An analysis of this coal gave, 

Specific gravity, .- 1 .266 

Total volatile matter, 42.9 

Coke, (compact, slightly altered in form,) 67.1 

100.0 

Moisture, -- 2.0 

Volatile combosdble matter, 40.9 

Fixed carbon in coke, 66.1 

Ashes, (orange-colored,) 2.0 

100.0 

It has a most brilliant sur&ce, and smooth conchoidal fracture. Fine 
specimens of black fossiliferous limestone, containing Produdus and 
Orbicula, occur on the waters of Straight creek, on both sides of the 
mountain, bordering on Harlan and Clay counties, which are susceptible 
of a polish, and therefore applicable as a black marble ; the fossils 
showing firequentiy pearly white lines and sur&ces against a black 
ground. 

On the waters of Yellow creek, within about two miles of the Cum- 
berland Gap, the strata are wrinkled and folded, and a two-foot four- 
inch leafy coal is inclosed between beds of shale. 

Where the Cumberland river, breaks through the Pine mountain 
range the rocks dip south 20^ east, at an angle varying from 25^ to 
30^ The limestone is some three hundred feet above the river, cap- 
ped with conglomerate, and underlaid by marly shales and sandstone. 
From the geological structure of this mountain it is not likely that 
any accessible beds of coal can be reached on the south-east Mde; pos- 
sibly some may be discovered on the north-west, but these are likely 
to dip into the hill so rapidly that they can only be worked by inclin- 
ed planes, and will therefore be troublesome to drain, and the beds 
will be very apt to be contorted. 

The massive sandstone of the summit of the mountain, and the 
south slope, is occasionally overlapped in that direction with shale. 
No limestone can be reached on the south, as it bassets towards the 
north-west. 
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feet or more.* In &ct;, more or lesa ooal will undoubtedly be fonnd on 
most of the streams comiag in from tlie Big aud Little Blaiik moan- 
tains; and, from the laige blocks of caonel coal foaod on some of the 

B^^o^D ;.. tl^ia TUI14 nf TTui-1on nniinfir thara mitaf Ka a .rnnA Ka<1 nf 



Neftr ihe top of tbe ridg^ ditidiog tb# ifmtei^ of the EKiba fork at 
B)g ereek and the Coal biMch^ there wee consideTable quaiifitiei of tr- 
gillaeeons oxide of iron. 

On^ mile above Hazzard, in the cut of tbe road, on tlie north side 
*f the Kentucky river, and about fifty or sixty feet above it^ a bed of 
coal, three feet five inehes in thickness, is exposed. It has several 
clay partings, and the coal does' not appear to be of very good quality. 
Tbe base of the Kentucky ridges, fbr thirty to fifty feet^ in the vichi- 
ity of Hazzard, are composed of dark grey fihaly rocks, overiaid by 
schistose sandstone passing upwards into heavier beds of sandstone, 
succeeded by shales containing argillaceous oxide of iron. The strati- 
fication is much of the same character the greater part of the way to 
Carr's fork, and beyond it; also in the hills adjacent to Ames^ fork of 
Big creek. Two beds of coal, at least, are assoeiated with thoae lower 
shales. 

In Perry coutty, near Hazzard, borings have been carried, for salt 
watet, four hundred feet below the bed of the Kentucky river, and 
brine obtained, yielding a bushel of salt from eighty-five gallons. Gas 
in copious volumes issued with intermitting force from the apertore, 
which facilitates the elevation of the ealt water to the swrface. Afc 
present, however, there seems to be but very little salt made at thia 
well — for reasons unknown to me. 

On Macy's creek there is good ftwstone for building porposea 
Some calcareous septaria are disseminated in the shales, both on the 
Kentucky and on Big creek. 

At the mouth of Leatherwood creek salt water was reached at one 
hundre<l feet, but not very strong; the borings were afterwards sunk 
by Brashears to four hundred and ten feet, or about tbe rame distance 
below the bed of the Kentucky river as the adjacent ridges are ele^ 
tated iibcve the rit^, at which depth a fine brine was reached, yield* 
Ittg, wbeti economically worked, a boshel of salt &om sixty-^five to 
seventy gallona The boring are chiefly through sattdston^ with ft 
few soft shaly (Artifiga. At fifteen or twetity feet a bed of coal mA 
tMe IMA (lassed thretigh, fits to six iedt in all; probably the same 
bed Which showd itself in the river two or three inilee betow« A thiek 
bed bf coal is slso reported at ode hundred and sixty feei Tbe oofr» 
^otnerate is supposed t6 h^Ve been leaehed in these hormgs. Vo 
tliickbedsaf oobI hiftive been diacKi^reDod in tbe aid|^^ 
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At 1072 feet Conglomentte sandstone, top of tbe Sounding gap* 

Boundary line between Kentucky and Virginia. 

At 1015 feet. Red and grey shales. 

At 900 feet. Road above Oeo. Bentley's house. 

At 876 feet Green and red shales. 

At 800 feet Comer of Bentley's fence, on road. 

At 775 feet. Highest appearance of limestone, seen on the road. 

At 756 feet Top of main body of sub-carboniferous limestone. 

At 700 feet Blu£f bed of sub-carboniferous limestone. 

At 680 feet Lowest appearance of upper beds of limestone. 

At 535 feet. Road where county line crosses. 

At 510 feet Road abore spring. 

At 500 feet. Spring — the source of the main branch of the Kentucky riyer. 

At 485 feet Forks of the road. 

At 400 feet. Fourth house — Geo. Bentley's little farm. 

At 200 feet Third house— Hull's ? 

At 145 feet. Second house — H. M. Bentley's. 

At 100 feet. First house— H. T. Bentley's. 

At feet Kentucky river, at Joel Wright's. 

High cliifs of conglomeiate and sandstone rise on either side above 
this pass into Virginia; the highest points, by estimation, being prob- 
ably five hundred feet above the summit of the road where it passes 
over the Sounding gap. If the fell of the Kentucky river from Joel 
Wright's to the mouth of Leatherwood be at an average rate of eight 
feet to the mile, (assumed,) then the Sounding G«^ is two thousand 
four hundred and seventy-seven to two thousand five hundred feet 
above tide water; and if the highest points are five hundred feet (as- 
sumed) above the pass through the gap, then the summits of this park 
of the Cumberland range are about three thousand feet above tide 
water in the gulf of Mexico. 

According to Capt May, who constructed the road over the Sound- 
ing gap into Virginia, this is the lowest and easiest grade of this range 
of the Cumberland mountain, fiis measurements make it eight hun- 
dred and ten feet above the Elkhom fork of Kg Sandy river, starting 
his level only two hundred and twenty-three feet below the road where 
the county line crosses in the preceding section. 

On the Shelby fork of Big Sandy, in Pike county, a two-foot coal 
lies under a cliff of sandstone, about thirty-five to f<^y feet above the 
bed of that stream. This coal was on fire for upwards of two yMrs, 
and the smothered combustion has produced a kind of natural coke. 
In samples which I procured fiom tiiid.bedt it is wonAj of wokb^ thak 



• 

Four miles below Pikeyille a bold cliff of sohiatoee saadBtone juts 
out, fifteen feet above the river, with decomposing kyers underoeath 
that indicate salioe efflorescences. These beds probably overiie tbe 
thicker bedded sandstone, higher up on Big Sandy, which has been 
brought down by the westerly dip that seeais to prevail in tiiis part of 
Pike county. 

The bench of saadsto&e at WUliam Ceett's farm is an exotUent free- 
stone for building pmposea 

Five miles below Pikeville a bed of coal twd¥e tQ foorteen inches 
thick underlies a concretionaary aaodstone, at an elevation of ^xty to 
eighty feet above Uie river. Here the bills aie much lower than ^ 
Pikeville. 

Seven miles below Pikeville there is a very heavy body of rusty 
ferruginous shale, nearly one hundred feet thid^; and a short distance 
below this a thick bed of coal lies in the hills, ninety-ei;^ feet above 
the riv^, with two clay partings, dividing the coal into three member?^ 
the lowest being three feet^ the middle one foot six inches, and the top 
one foot three inches, making five feet nine inches of coal in all. 
This coal has a roof of schistose aigillaceous sandstone, containing 
fossil Calamites and some carbonate of iron, about ten ieet thick, over 
which are ledges of sandstone, thus, 

F(Ut. /adUt. 

1. Thia bedded sandBtone or flagstones. 

2. Schistose argillaceous shale, containing Calamites and eart>on- 

ate of iron, about - - 10 

3. Coal — tapper member, 1 3 

4. Grey ar^llaceous shale, 2 6 

6. Black bituminous shale, - I 

6. Coal — ^middle member, 1 6 

"7. Clay parting, 1 6 

8. Coal — ^lower member — ninety-six feet above Big l^ndy, - 3 

9. Fire-clay — ^floor of coal. 

The dip of the strata here is a little east of north, at the rate of 
firom 3° to 5°. The lowest member seems to be of a superior quality 
to the middle and upper members. 

From the geological reconnoissance of Knox, Harlan, Perry, Letch- 
er, and Pike counties, it appears that the Kentucky ridges, to the 
north-west of the Pine mountain and its equivalent ranges, are com- 
posed, for the most part^ of a succession of thick beds of schistose 
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which is, therefore, about ninety feet above the sub-caibonifeTous lime- 
stone. • 

The main coal has been entered at several places, and mined to a 
considerable extent, chiefly for the Nashville market, by Clark, Wait^ 
Doyle, Fox, Bradley, Stringer, and others. 

An analysis of this coal for volatile matter, coke, and adies, gave 
the following result: 

Specific gravity, 1.293 

Total Tolatilc matter, 39.00 

C6ke, (bright, slightly inflated,) 61.00 

100.00 

Moisture, 3.00 

Volatile combustible matter. - - - - - • 36.00 

Fixed carbon, 67.00 

Ashes, (light grey,) 4.00 

100.00 

A few inches of the upper part of the bed is close-textured, like 
cannel coal. In some of the .entries this kind of coal amounts to ten 
inches, and even eighteen inches or two feet, of the upper part of the 
bed — the ordinary variety measuring four feet two inches. 

Fine bodies of coal land lie between Buck creek and Bear creek; 
also, on Beaver, where the main coal is even thicker than immediately 
on the Cumberland river. 

The rocks decline rapidly to the south-east, so that the black shales 
lying over the coal and below the conglomerate are at the water's edge 
below the Ms of the Cumberland, in Whitley county, wh^re there is 
the following section: 



Uf 
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. There are some inoidental minerals, in small qaantitieSy disseminated 
irregularly through this ore, which do not belong to its essential com- 
position, viz: sulphuret of zinc, sulphuret of iron, and perhiqis traces 
of sulphuret of lead, antimony, and arsenic, together with a white pow- 
dery mineral which was mistaken for chloride of silver, but which is, in 
&ct, a hydrated silicate of alumina allied to the mineral Scarbroite. 
The silver which professed to be extracted from this ore must have 
been derived either from argentiferous lead, employed in large quanti- 
ties to cupel (^^refine") the metallic ingot of iron (**priir') reduced 
previously from the ore, or it was fraudulently introduced during the 
process of smelting or refining, since traces of sulphuret of lead, that 
might be present in the ore, even if argentiferous, could not supply 
more than a small fraction of a grain to the ounce of ore. 

These s'ime shales supply', almost at every locality where it out-crops 
in the "Texas District," or southern tongue of Pulaski county, quan- 
tities of this carbonate of iron, even in more considerable masses than 
at the falls of the Cumberland : bs for instance, on the Grassy gap 
survey, on the head t)f Indian creek; Rock House valley; Sam^s 
branch of Beaver ; Sloan^s branch of the South fork. At the first of 
these localities the quantity, if fairly exposed, would probably be 
equal to a continuous band of from eighteen inches to two feet, and, 
since the land is well timbered with White Oak, Chestnut, Pine, and 
Poplar, and probably workable coals not far off, this region is worthy 
the attention of the iron manufacturer. The bed of coal which is imme- 
diately in connection with the shale affording the iron ore is only some 
six inches or a foot thick, but the place of the main coal of Pulaski coun- 
ty comes in about forty feet lower. It may not, however, be as thick 
in this part of the county as at the mines above the shoals; indeed, 
the indications rather lead to the inference that it will not be foun 1 to 
be more than three feet The measurement of the ridges in the vicin- 
ity of Sloan^s gave the elevation at three hundred and seventy-eight 

feet above the camp, below Sloan's house, which would make them 

• 

about from five hundred and eighty to six hundred feet above the Big 
Sandy branch of the South fork, and about thirteen hundred feet 
above tide water. The buff limestone, overlaid by greenish grey 
marly shales, is one hundred and twelve feet above Camp, therefore 
two hundred and sixty-six feet below the top of the ridge over which 
the Jacksboro' road passes, and the junction of the sandstone and 
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Bbales one bandied and fifly-two feet under the same, and one hundred 
and fourteen feet above tbe butf limeetone. 

Several good chalybeate springs have their souice in Pulaski and 
Wbitley countiee, from the gec^ogical horizon of the diales and iron- 
stone; some of these were tested at the fountain head, and found to 
GontuD carbonate of tbe protoxide of iron, witb traces only of chlo- 
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can be judged fiwm % natural eiit-crop, not so thick m <m the Oombev- 
land. The two other inferior coals can i»robet>ly be foBod here also. 

Nearly the whole of the base of the hills oh Rockcastle rivefr, in the 
rioinity of the Narrows, is composed, for upwards of two hundred fiset, 
of soft shaly matemls, on mbidk reposes one hundred and fifty feet of 
massive sandstone and conglomerate, forming, opposite Dr. Oiaham^s 
mill, the conspicuous escarpment known as the ^Bee Olif^'' the sum^ 
mit of which is three hundred and fifty-6ve feet above the river, or 
about eleven hundred feet above tide water, without reckoning the 
slope above, ivhich is at least -twentyrfive or fifty feet more. In con- 
sequence of the crumbling away of the shaly beds supporting this 
enormous weight of sandstone and conglomerate, the cliffe are rapidly 
undermined, while immense masses become disjointed, and precipita- 
ted down the abrupt slope into the bed of Rockcastle river It is in 
this way that that stream has become so blocked up with rocks, vary- 
ing firom a few tons to the sise of a large house, that in many places 
even a canoe cannot pass. This is the character of Rockcastle river 
for many miles, both above and below its Narrows, and imparts to the 
scenery of that region the bold and romantic character for which it is 
justly celebrated. The wild and retired state of the country, togeth^ 
with the saline exudations and licks that appear at several localities on 
Rockcastle river, cause this country to be a great resort for eveiy 
kind of game; the river is full of excellent fish^ hence it is a favorite 
hunting and fishing ground, not only for the settlers of the county, 
but for the lovers of the chase fiom the blue grass districts of Ken- 
tucky. 

Several excellent (dialybeate springs ooom*, aAso, on Rockcastle rivtf . 

The same coals whidi have been described on the Cumberland have 
been traced, also, on the waters of Indian creek, in the south-eastern 
part of Pulaski; where there is also curbonate of iron and kidney- 
shaped argillaceous iron ore in considerable beds, ocoupying, appareob- 
ly, the ;Qame geological position as the ore beds of Nolin, in Edmonson 
county. 

Almost over3rwbere in iihe soothem jieiik of Pularid ^county , one 
hundred and fifty ix> two Jmndred feet i)en6aih the -table land, « tan- 
gled growtih of Mountain Laurd, Kdma Latifolmj Pmnklioia, Oarif^ 
nia jRMftesMM, u pemliar spmes^f Bayiniah aaiA ^SMly, Jkaf Optmh 
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fringe the water oouraes; while od the ridges the growth is Oal;, Chest- 
Dut, Pine, and Hickory. 

On a branch of Indiao creek, fiowing into Jellico, near 8bephard's, a 
good, bright, 8(^id coal shows itself under ledges of sandstoue two feet 
three oi four inches in thickness, resting on fire clay. 
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feet, fifty-five feet in thickness; the second at one hundred and fifty 
feet; the third at two hundred and fifty feet; the fourth at three hun- 
dred feet; the fifth at five hundred feet The shale over the second 
bench contains some limonite iron ore. Between the fourth and fiflJi 
a bed of coal can probably be found; and also between the second and 
third. The lower shale beds, near the river, contain considerable quan- 
tities of carbonate of iron. 

On the head of Watt*s oreek, at the foot of Linn-camp mountain, 
several important beds of coal are reported ; one, a four-foot bituminous 
coal, suitable for blacksmiths* use; one, a kind of cannel coal. Sev- 
eral out-crops of thin coal were observed on the Clear fork, eight to 
ten miles from Williamsburg; one of which lies fift;een feet above that 
stream, covered by grey shale and schistose sandstone, with heavy beds 
of black and ferruginous shales at an elevation of forty-five and rixty- 
five feet to eighty feet Corresponding beds were noticed, also, near 
Briant's. At Falkner*s mill the black shales, near the water level, no 
doubt overlie a bed of coal in or below the river. 

While in this neighborhood specimens of supposed copper ore were 
submitted for examination, obtained in the Pine mountain, near the 
confines of Kentucky and Tennessee. It proved to be a hematitic 
iron ore of good quality; that firom the head of Mud creek is a very 
fine cellular variety. 

Near the base of the hills, bordering on Cane and l^atterson's creeks, 
ferruginous shales are exposed, containing large quantities of argilla- 
ceous oxide of iron, of good quality; and disintegrated gravel of the 
same material is everywhere strewed along the road. 

Limonite ores and carbonates of iron were also brought in for exam- 
ination from Meadow creekand Watt's creek. 

On Big Poplar creek, near William Evans', a nine-inch coal shows 
itself two feet above the water, covered by argillaceous shale. 

In the vicinity of Williamsburg, along the Cumberland river; on 
Big Poplar creek; and in the vicinity of Boston, on the waters of Cane 
creek, there is some fine, level farming land ; in this part of Whitley 
county, as well as in most of the mountain counties east of the junc- 
tion of the sub-carboniferous limestone, millstone grit and conglomer- 
ate, the farming property is confined, for 'iie most part, to narrow strips 
of bottom land and the slopes of the mountains; oft;en so abrupt that 
the ground admits of being plowed only in one direction — around the 
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hill sides; otherwise the soil, id a few seasons, would be washed into 
the valleys. Extensive level farms, found mostly in the vicinity of the 
towns, are the exceptions to the general rule in the eastern coal region 
of the mountain counties. 

The boundary line between Whitley, Knox, and Laurel counties is 
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Specimens of red oxide of iron were submitted for examination from 
Fiazer's Knob. The quality appears good, but I have not yet had 
an opportunity of seeing the ore in plaoe, to judge of the quantity. 

An eighteen-inoh coal crops out on the Town branch, in sight of 
London. Two miles further south a three-foot coal occurs about the 
same geological level. 

In digging wells in the town of London, in Laurel county, a grey 
micaceous gritstone is struck at fifteen feet; a hard sandstone, witii 
disseminated pebbles, is reached at twenty •five feet This is, probar 
bly, the top of the conglomerate range which we have described while 
treating of the formations of Rockcastie river. Above this there ap- 
pear to be shales containing some dark clay ironstone. Thirty feet 
above Wood's creek forty inches of good coal comes out under ash* 
colored argillaceous shale, with a bench of schistose sandstone sixty feet 
above it; a considerable part of the intervening space being filled with 
black shales. The bench of sandstone is ten feet thick, and resembles 
the sandstone seen near London. A littie lower down, on Wood's 
creek, and on a branch not far fix)m Pitman's, this coal measures four 
feet; near Brown's it is three feet 

ThQ surface of the interior of Laurel is more level than the moun* 
tain counties lying to the east and south, in consequence of the soft- 
ness of the materials overljdng the conglomerate. The hills along our 
route were seldom over two hundred and fifty or three hundred feet 
above the water courses. Adjacent to Rockcastie river the country is, 
however, more broken with abrupt precipices descending to that 
stream. 

On the White Oak -branch of Littie Rockcastie river, laige quanti* 
ties of argillaceous carbonate of iron are included in the shales both 
above and below a one-foot coal, and associated with a three-foot coal, 
which would be worthy the attention of the iron manufacturer, as five 
hundred acres of this land could be purchased of the owner, in 1855, 
for a dollar or a dollar and a half an acre. 

It is probable that the conglomerate is, in many localities in Laurel 
county, replaced by shales with disseminated ironstone, as the former 
rock appears in an equal force along its strike line in its north-eastern 
extension, through Laurel county. 

On the south-east side of Rockcastie river, on the Mi Yemon road, 
the top of the buff \fe^ of the sub-carboniferous limestone e^ctend to 
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the height of one hundred and two feet above that Btream, with Aicb- 
imedes limestone below at Dinety-fiTe feeb Above this ferruginous 
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below and one above this ooal— ^)ccur in the eame ridge, but they are 
probably thinner coala. 
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ness, dnce it lies within a few feet of the same distance above the sub- 
caifooniferoas limestone; if so, the miun Gomberiand coal wjll be found 
Dear the top of the hill. The proprietor proposes to construct a jall- 
road front the Short mountua to the Cumberiand river at JSowena. 
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8UB-CABB0NIFEB0UB UBfESTONB 

Of Orittmdeny Zdvingston, Lytm^ Cdldwdly and Trigg counties. 

In consequence of the loss of the greater part of ihe collection made 
in this part of Kentucky on the Cape May, and a fidlure in the receipt 
of other boxes left for shipment on the Cumberland river, but littie 
more can be stated here than has already been said in the first 
Chapter. 

I am only able to present now three chemical analyses of ores firom 
this iron region of the Cumberland river, contained in Dr. Peter^s Re- 
port, Nos. 139, 142, and 143. These are limonites or hematitic iron 
ores, containing essentially oxide of iron and water. l%ey yielded 
firom twenty-five to fifty per cent of iron;* the earthy silicious matter 
varying firom nine to fifty-four per cent, with usually small quantities 
of alumina, lime,^ magnesia, carbonic and phosphoric acid, and alkalies; 
these latter ingredients being seldom over a fi^ction of a per cent 
The general geological relations of these ores are treated of in the first 
Chapter; more particular remarks in regard to these ores will be given 
hereafter, when more of tlie ores shall have been analyzed. 

I would recommend to the owners of furnaces who are desirous of 
obtaining an accurate knowledge of the constitution of any of then: 
ores, and having the analysis recorded in the next Report, to forward 
specimens either to me or to Dr. Peter, of Lexington, Kentucky, in the 
course of this summer. At the same time it would be advisable that 
specimens of the limestone used as a flux, together with a few pounds 
of the pig iron and furnace slag produced firom the ores, be included 
in the selection ; as a comparative analysis of these, in connection with 
the ore, is required to supply $dl the information necessary to enable 
the manufacturer to judge whether the ore, flux, and carbonaceous 
matter are added in the due proportions requisite to produce the best 
iron, in the most economical manner. 

Nine iron furnaces are in operation at present, working the limonite 
ores fcom the sub-carboniferous limestones of these counties. They 
produce, on an average, firom six to seven tons of pig iron in twenty- 
four hours, and run about three hundred days in the year. l%e an- 
nual production firom these furnaces will, therefore, be, as near as can 
at present be estimated, firom sixteen thousand to eighteen thousand 
tons. At present charcoal is the only fuel employed, and the cost of 
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ihe produetioD of a too of p^ iron may be reckoned at $18. From 
one-fifth to ooe-twelf^h of limestone is used as a flux. Tbey employ 
about nine bundled to one thoueand workmen in mining ore, ooalin^ 
working the furnaces, and delivering iron at the landing. Each fiir- 
nace oonsumes the timber off two hundred to two hundred and fifty 
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The Crittenden Spring appears to have considerable analogy in its 
properties to the celebrated sulphureous mineral water of Aix-la-Gha- 
pelle, but differs from it in temperature and in the presence of light 
caiburetted hydrogen gas. 

The Sulphur Spring of Livingston county issues in a ravine be- 
tween ledges of grey sub-carbonif^ous limestone, while the adjacent 
ridges are capped with hard sandstone of the millstone grit Temper- 
ature of spring 59^ F., the air being 68^ F. It is a saline chalybeate 
water, containing small quantities of the bi-carbonate of the protoxide 
of iron, along with notable quantities of chlorides and sulphates of 
magnesia and bi-carbonate of lime. 

The Cerulian Spring is also situated at the foot of a hill of sub-car- 
boniferous limestone, capped with - sandstone, on the waters of Little 
river, in Trigg county. Its temperature was found to be 56^ F., the 
temperature of tibe air being, at the same time, 80^ F. It issues at 
the rate of one gallon to one and a half gallons per minute. It ap- 
pears to have a very feeble alkaline reaction. This spring is strongly 
impregnated with both sulphate and chloride of magnesia, and con- 
tains, probably, also soda as a base united with the above acids ; also 
bi-carbonat^s of lime and (magnesia?) It contains also a notable por- 
tion of free sulphuretted hydrogen. 

Three miles east of this spring a bed of fine-grained, earthy lime- 
stone* is interstratified in the sub-carboniferous group possessing hy- 
draulic properties 

I find myself compelled, for want of adequate time, to postpone the 
record of numerous details in regard to the sub-carboniferous lime- 
stone, and inferior rocks, until the publication of the next report 

A laige collection has been made of the characteristic organic re- 
mains, from the various formations, which must necessarily, for the 
same reason, remain over for future description and elucidation. 

D. D. OWEN, suae Geologist 
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Chebocal Laboratory of the Geoloqigal Subvet, 
Lezingtmj Ky.^ September 24, 1856. 

Dear Sir: I herewith transmit to you my Summary Report of 
the Chemical Analyses made for the Geological and Chemical Survey 
of Kentucky. 

It contains the results of more than two hundred days of incessant 
labor, but yet exhibits the composition of a very small proportion of 
the valuable minerals of the State, as you will doubtless demonstrate 
in your forthcoming Report Sufficient is shown, however, even in 
this brief and partial sketch, to prove the great wealth, in substantial 
riches, of the Commonwealth of Kentucky. 

Blessed with the most fertile soil in the world, on its cential geolog- 
ical formations; the decomposing soft limestones and marls of which 
continually retieW its supply of phosphates, sulphates, and the alkalies, 
&c., &a, as they are removed by cropping; a great portion of its 
eastern and western boundaries include mineral wealth in the greatest 
abundance, in the form of iron ores, coals, limestones, days, saH^ &6fy 
&€., of great variety, requiring only capital, skill, and industry, which 
they must eventually invoke to their exploration, to change tho re- 
gions containing them^-^some of them now very sparsely settled and 
little known — ^into the locations of numerous and lucrative maBoftte- 
tories, and centres of an active and extensive conimerce. 
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By an examination of the descriptions and composition of the iron 
ores which were analyzed, it well be seen that they are, generally, of 
the most profitable and productive kinds. 

The limonites are in great variety; and almost all of them are com- 
paratively soft and porous; thus, easily to be reduced in the furnace. 
Some with an excess of silidous matters, others Qf calcareous; and 
generally containing earthy materials enough to form a sufficient amount 
of the necessary furnace slag, (or cinder, so called,) either alone or 
with admixture of some of the neighboring poorer ores or limestones. 

Very few of them contain much phosphoric acid, or other injurious 
ingredients; and even those which, at some furnaces, are considered 
^Hmpracticabky^^ or difficult to smelt, are found to be hard to manage 
mainly because of their richness itself; and require only the admix- 
ture of poorer ores, or some argillaceous, silicious, and calcareous sub- 
stances, abundant everywhere, to flux them and make them yield their 
content of iron. 

The proportion of this metal, in sone of them, may seem to be 
«ni{tU j but it is well known to practical men that the most profitable 
dies d* iron are those w|iic)) contain les§ tbau fifly per cent of that 
metal; and many containing not much more than half that proportiop 
fif^ econoxnically sfm^t^d. 

The ^4^ bmd iron ores, from the Ipwer fojiiw of tbe gtate^ ftod 
ftoim Greenup coupty^ are interesting. Most of them whick were ^ 
an^in^ proved to b^ ^ good as those of Europe, frpm which iron 13 
pioait obenply mad^. A few disi^poiatecj the hopes whioh were ex- 
cited by their appearance, mi pip^'ed to hQ too poor in iron io be ^0- 

v4^ w«]:1»hicb (ff too much p^ntf^inated with pbo9ph»t^ of lime. 
lW)U«s$, \» m^y p»rte of the ext^nsiy© Q04I Mii of the St»t% tb)^ 

Thd. eewoQiy |ntpQdj««e4 JintA tbi9 lrQ9 yj^nn^okw^ }iy the 1159 of 
tWp w^ m 9potl^, is illustwte4 by theti^elebiated P»vid B^usbeti ia 

Af tMfA«uvy%^)HMi|^%«9ev^ 
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7oir. OmU. ^. 

1. Wilfe black band irdnstoae— ^ 

Coals to the ton of iron, 1 8 3 

Boasted ore, ("mine,") -.--.. 1 141 
Limestone, 3^3 

2. With clay ironstone — 

Coals, to the ton of iron, 2 32 

Roasted ore, -•2^ B i 

Limestone, ^ -0 11 2 

Sftfisg from the use of the Uaek baiul— • 

Coals, per ton of iron, -0 15 3 

Limestone, .-•-..••o 73 

Additional produce of iron in the week, • - • • 20 4 6 

The iron manufacture in this State is only in its infancy. We now 
produce only charcoal iron, of the best quality, while we import, au- 
nually, immense quantities of common iron, for railroad and other pur- 
poses. 

With the black band, or some of our other good fusible ores, and 
the use of coal and the hot-blast, the cheaper kinds of iron, so exten- 
BiYely used, could doubtless be made to great advantage in Kentucky,, 
and thus a foreign drain on our capital would be checked, and a new 
source of weiUth established. This will be found necessary for self-de- 
fence if our milroad improvements are much extended, as they doubt- 
less will be ; and will be the more easily effected as the price of labor, 
from well known causes, is becoming higher in Europe. 

For this kind of manufacture those of our coals which contains 
but little sulphur, and less than five per cent, of ashes, would be 
well suited, more especially the variety called dri/ or splint coal, which 
abounds in our State, which need not be coked before it is used in the 
furnace and thus is cheaper than coke. This kind of coal, while it 
does not soften or swell up much when heated, so as to choke up the 
furnace and check the blast, gives out much combustible gas to aid in 
reducing the ore, and carbonating the iron. 

I have not thought proper to give a detail of the processes used in 
the chemical investigation; they have been various, according to the 
requirements of the specimen under examination — generally those de- 
scribed in that monument of industry and accuracy, the ^^Standbuch 
der Analj/Uschen C/iemiey Von Heinrich Roscy^^ (last German edition) — 
but sometimes modified to suit the droumstances df the case. In the 
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separation and eetimation of tlie alkalies^ and the separation of mag- 
nesia from the alkalies — ^processes which so frequently occur in miner- 
al analysis — ^the important improvements of Dr. J. Lawrence Smith, 
(detailed in Silliman's Jonmal,) were found to be greatly better than 
the old methods. 

The total amount of carbon in the specimens of pig-iron was as- 
certained by means of iodine — a method with which I am not entirely 
satisfied. The phosphorus, in that metal, was estimated by solution in 
fuming nitric acid, and evaporation to dryness to render the silica insol- 
uble, re-solution in hydro-chloric acid, and precipitation of the oxides of 
iron and manganese with sulphuret of ammonium and a sufficient quan- 
tity of caustic potash. The alumina and phosphoric acid, dissolved by 
the caustic solution, were separated by known methods — the latter be- 
ing weighed as phosphate of magnesia. 

In the examination of the soik it was thought proper to substitute, 
for the ordinary process of digestion in water, to ascertain the propor- 
tion of readily soluble matters, that of digestion for some weeks in 
water which had been saturated, under pressure, with carbonic acid gas. 
This plan was adopted in order more nearly to imitate the process of 
nature in the solution of the nutritious ingredients of the soil for the 
food of plants. The water which falls as rain, &c., being always charg- 
ed with carbonic acid, the proportion of which is increased in it, when 
it percolates the soil, by the slow oxidation of the organic matters; 
and this, with the very small amount of nitric or hypo-nitric add 
sometimes produced in the atmosphere during electrical excitements, 
and the soluble organic matters themselves, are the principal means by 
which the fixed or mineral elements of plants, indispensable to their 
organization, are dissolved and introduced into theur tissues. 

The investigation of the soils was not as thorough as it should have 
been, the time allotted to the chemical analyses having been neariy 
consumed by other objects before they were commenced; their exami- 
nation was therefore too hurried, and consequently the proportions tff 
some of their more minute ingredients, (of the most valuable also,) 
such as the chlorides, sulphates, and phosphates, were not, in all cases, 
separately made out 

Amongst the areSy the coals^ the rocksy the saib^ the mineral waters^ 
ko^ &a, of the States a wide unexplored field still remains fiir exami* 
natioa 
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Hoping that this brief and imperfect investigation may be bat the 
beginning of a still further and complete study of tiie geological his- 
tory and the mineral riches of the State of Kentucky^ 

I remain yours respectfully^ 

ROBERT PETER. 
David Dalb Owbk, M. D., 

Principal Geologist of Kentucky. 
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ABftAKGSO IK TBB ALrBABCTlCAL OlOKR OF TRK COUlCTIIi 121 WUICB TEST WEll OBTAIKID. 



BALLABD COUNTT. 

No. 1 — Soil. Labeled ^^Soil from heavy timbered landy southern part 
of BaUard countt/y Kentucky y'* between the waters of Bowles and 
west branch of Mayfkld creeks. 

Color yellowish grey, or dirty bnfl^ in its dried state. Carefully 
washed with water it left about forty-seven per cent of very fine sand^ 
which was nearly of the color of the soil ; a larger proportion could 
doubtless be obtained by devoting more' time to the washing, for it is 
so fine as easily to be washed away with the lighter particles, and to 
escape ordinary obsarvation. 

One thousand grains of the air-dried smi were digested, for about 
a month, in a closely stoppered bottle, at a temperature not above 
100^ F., in water which had been saturated under pressure with car* 
bonic acid gas; the liquid, filtered and evaporated to dryness at 212^ 
F., left 1.53 grains of soUd matter, which had been dissolved by the 
acidulated water. 
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« 

This solid extract^ when treated with pure water^ left, of insoluble 
matter. 0.603 gr., which had been dissolved by the carbonic acid, and 
which was of the following composition, viz : 

aiica, 0.137 

Carbonate of magnesia, ..*•..•• .259 

Brown oxide of manganese, ..••••. .117 

Alumina, oxide of iron, and traces of phosphates, • t • .067 

Potash, .005 

Traces of carbonate of lime and loss, .018 

The portion of the extract which wa» dissolved by the wat^ was of 
a dark brown color, and weighed 0.9 gr. when dried at 212^ F.; when 
ignited over the spirit lanip a portion 6f it was burnt off, with a mixed 
smell of burnt animal matter and burning peat, leaving 0.4 gr. of fix- 
ed remdaum. Th6 composition of this soluble portion was found to be 
as follows: 

Organic and volatile matter, 0.600 

Carbonate of lime, • - **• ^ • • ^ • .098 

Carbonate of magnesia, - - • .112 

Carbonate of manganese, .C51 

Alumina, oxide of iron, with traces of phosphates, ... .007 

PolMh, .**.. ,036 

Soda, .067 

Loss, .029 

The lime, magnesia, oxides of manganese and iron, and the alumina 
and phosphates were, in the extract, doubtless combined with the or- 
ganic acids, which are included above under the general name of or- 
ganie matter ^ and which, when burnt ofi^ leave most of these fixed sub- 
stances in combination with carbonic acid. Water saturated with car- 
bonic acid was used, in this process of analysis, to enable me to esti- 
mate the relative amount of soluble materials immediately available for 
the nourishment of vegetables. The water which Ms firom the at- 
mosphere always contains some of this acid which, with the organic 
acids resulting firom animal and vegetable decomposition, is the princi- 
pal agent in the solution of the nutritive elements of the soil for the 
support of plants. 

Had sufficient time been at my^ disposal I should have examined this 
soil more minutely, for other soluble ingredients, as ammonia, the ni- 
trates, chlorides, and sulphates, but having nearly ai^roached the end 
of the present term of labor, before the soils were commenced, I was 
obliged to be contented with a less extensive investigation. 



One hundred graiiis of the air^ried soil, exposed to the tempemture 
of 340^ F., lost of moisture 1.84 grains. Treated in the usual man* 
ner, by digestion in hydrochloric add, Slc^ ite compositiQn, dried at 
340^, was found to be as follows, viz: 

Organic and volatHo matters, 5.040 

Carbonate of lime, - * - • .034 

Carbonate of magaesia, .461 

Carbonate of manganese, .411 

Alumina, oxide of iron, and traces of phosphates, • • • 3.930 

Potash, .108 

Soda, .037 

Silica and silicates insoluble in hydrochloric acid, ... 92.010 

100.031 

No. 2 — Soil. Labeled "Soil from the north-western part of Ballard 

CQunlf/y Ky.^ near Col. GhoUorCs^^ 

. Color of the dry soil of a dark brownish grey. Washing with wa- 
ter gave about fifty-three per cent pf very fine sand^ of a dirty buff 
color^ which is doubtless only a portion. Treated with water acidula- 
ted with carbonic acid, as above described, this soil gave up 1.943 gr. 
of solid matter, (dried at 212^); which re-dissolved in pure water left 
0.955 gr. of insoluble matter^ which had been dissolved by the carbon- 
ic acid, of the following composition, dried at 212^: 

Silica, " - • - - .170 

Carbonate of lime, -•• .227 

Carbonate of magnesia, .321 

Carbonate of manganese, -* .200 

Alumina, oxide of iron, and traces of phosphates, ... ^37 

The portion which dissolved in the pure water weighed, when dried 
at 212^, 0.988 gr. Heated to redness in a platinum capsule the t)rgan- 
ic matter was consumed, giving out a smell of burnt horn, leaving 
0.425 gr. of fixed residuum. The composition of ihe soluUe portion 
was found to be as follows, viz: 

Organic and volatile matters 0.530 

Carbonate of lime, • -•• • • ^ - • * .127 

Carbonate of magnesia, .181 

Carbonate of manganese, trace. 

Potash, .096 

Soda, .054 

One hondred grains of the air-diieid soil gave up 2.44 grains of 
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moislurcy when dried at 320^ F. Its composition, thus diicd, iras 
found to be as follows, Tia: 

Organic and To)alile matters, - 4,120 

Carbonate of lime, -.-. ,134 

Carbonate of magnesia, .280 

Carbonate of manganese, .001 

Alumina, oxide of iron, and trace of phosphates, ... 4.850 

Potash, - - .139 

Soda, .063 

Silica and insoluble silicates, 89.650 

Loss, .683 

100.000 

No. 3 — Lignite. Labeled ^^LignitCj hlvff of Fort Jrffcrzort^ Ballard 

county^ Ky.^^ 

A dull brownish-black friable substancQ, full of irregular cracks or 
fissures, which appear to have been produced by shrinkage or drj'ing; 
quite absorbant of moisture, adhering slightly to the tongue; fresh 
fracture, presenting a dull pitch-like lustre in some of the layers, ap- 
proaching, in some parts, the lustre of coal. Over the spirit lamp, on 
platinum foil, it burnt at first with a smokey flame, somewhat like 
coal, but with the odor of peat; it continues to burn like punk or rot- 
ten wood, when removed from the flame, until it is reduced to a bulky 
ash. 

Its specific grarity is, - - - - • 1.219 

Composiiion, dried at the ordinary temperature — 

vi'T' \ .Ki '.. ■ 1^!!11 Total volatile matters. - 60.60 
Volatile combustible matters, 37.40) 

Carbon, - - - • 38.10) ^, t. ., .^ ,^ 

A V /u ir 1 J X ^. «/^f Black residuum, - - 49.40 

Ahhes, (bufif-colored,) • • 11.30) 

100.00 100.00 

Its composition, ivhen thorou£:hly dried at 212^, may bo stated as follows, viz: 

Volatile combustible matters, 43.088 

Fixed carbon, 43.894 

Ashes, 13.018 

The bufl*-colored ashes were found to contain a trace of phosphoric 
acid, and notable quantities of oxide of iron, alumica, a^d lime. 

No. 4 — Clay. Labeled '^Potters' day^ four miles south of BlandviUe^ 
Ballard county^ Kentucky; Mr. SamueTs farm.^^ 

Color, light yellowish-grey; exhibits minute spangles of mica before 
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the lens; heated before the blowpipe becomes first dark-colored then 
burns white. 

Composition, dried at 212^ — 

Silica, . -" 71.94 

Alumina, with a trace of oxide of iron, .... 20.70 

Lime, .37 

Magnesia, ..-.-.... .35 

Potash, .63 

Water, with a trace of organic matter, .... 5.20 

100.19 

This was examined for the genera} ingredients by fusion with mixed 
carbonates of soda and potash, &c., and for the alkalies by fusion with 
carbonate of lime and chloride of ammonium. 

BATH COUNTY. 

No. 5— LmoNiTB. Iron ore from Messrs. Rohert ^ A G. Carters 
fumaccy Bath countify KeJiluokf/, fim miles beyond the Olympian 
Springs^ adjoiimg the White Sulphur Springs; {fourteen miles from 
OwingsviUe and fifty-three miles from Lezington^) 

Ore beds described to be from eight to twelve inches thick, on a ba- 
sis of limestone, covered by Mae clay and fire clny. 

Ore, a compact, hard, apparently pure haematite; powder of a dark, 
bfownish, red oolor. 

Specific gravity, 3.266 

Composition, dried at 212^ F — 

^•^^l 66.96 per cent, of Ifom. 
1.80) ^ 



Oxide of iron, (peroxide,) • 
Oxide of manganese, - 
Alumina, . • . . 


. 79.90) 
• 1.80)^ 
. 1.10^ 


Carbonate of lime. 


0.10 


Carbonate of magnesia, 
Bilez and insoluble silicates, • 


• 1.63 

• 9.06 


Water and loss, - 


6.67 



100.00 

The air-dried ore lost 3.1 per cent of hygrometric moisture when 
dried at 212^ 

No. 6 — Coal. From the same locality as the preceding. Reported to 
be in beds four feet tJdcky or in two beds, each of two feet, separated 
by two feet of black ihtde. 

▲ ipUnt coal; deaviog in xatber thin laya^ 8q;mxated by fibiou ca^ 
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bonaceous matter, (fibrous ooal;) cross fractoie of a pitch black eolor 
and lustre; fissures and edges of the layers coated with ochreous oxide 
of iron. The fibrous matter presented the appearance of v^etable 
impressions, and is to some extent in^ltrated with pyrites. 

Specific gravity, -• 1.8tl 

Heated on platinum foil orer the spirit lamp, it sweUed up somewhat, bat did 
not soften very much; does not appear to be a good coking coaL 

Composition dried/it 212^ — 

Volatile combustible matters, 38.00 

Carbon in the coke, - - 53.90) ^^^ ^^ ^^^ 

Ashes, (light grey color,} • 8.10) 

100.00 

The recent coal lost three per eent of moisture whea dried at 212^ 
The ashes contain a small proportion of sulphate of lime. 

By a separate process the total per centage of sulphur in this ooal 
was found to be about 0.99. 

The locality firom whence these two mineials are obtidned is describ- 
ed, as an outlier of the coal formations. 

BUHiEB C0UNT7. 

Na 7 — GnET Cabbonatb of Iron. Labeled ^^CarbonaU of irofh AtiU 
banky Alum Spring, BuUer eauniyy Kentucky ^ 

A hard, compact mineral, of a dark grey color; streak, light grey; 
fracture, flatrConchcMdal; structure, fine granular. Outer surface, to 
the thickness of about one-sixteenth of an inch, reddish-yellow ftom 
the per-oxidation of the iron. 

Specific gravity, 8.490 

GomposiUon, dried at tXt"" F.— 

Carbonate of iron, - - 66.96) 3^^ ^^j^ 

Peroxide of iron, - - 7.19) 

Carbonate of lime, • - 5.90 

Carbonate of magnesia, - 6.03 

Carbonate of manganese, - 1.57 

Phosphoric acid, • 2.64 

Potash, - - - . .23 

Soda, - • - - .06 

Bitominons matter, • • 1.03 

Silex and insoluble silicates, 8.70 

Water and Iom, - .69 - 

lOp.00 
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The air-dried ore lost 0.8 per cent, of moisture when dried at 
212° F. 

No. 8— Coal. Labeled '^Tygeri^s coal bank^ on the waters of Hickory 

Camp creeky Butler county^ Kentucky ^ 

A Mable, pitch-black coal; fissures stained with ochreous oxide of 
iron ; charcoal-like fibrous coal between the laybrs. 

Specific gravity, 1.291 

Compoeition, dried at the ordinary temperature — 

Moisture, " - - - "7.20) ^^^ ^j^^.^^ matters, - 38.60 

Volatile combustible matters, - 81.40) 
Carbon in the eoke, - - - 66. 



Ashes, (light yellowish grey,) 



"^•^^j. Coke, (moderately light,) 61.40 
4.60) 



100.00 XQOM 



Composition, dried at 2a2^«— 

Volatile combustible matters, .... 33.84 

Carbon in the coke, 61.27 

Ashes, 4.89 



100.00 



Sulphur is found in it in the proportion of 0.29 per cent. The ashes 
contain no appreciable quantity of sulphate of. lime. 

Heated over the spirit lamp, on platinum foil, it swelled up and sofir 
ened considerably, leaving a cellular coke. It appears to be a pretty 
good coking coal. 

A singular fact was observed in relation to this coal, which, however, 
may possibly be accidental, as the experiment was not repeated. Some 
of the coal in very fine powder, folded in paper, placed in the^ sand- 
bath at the temperature of about 400° F., took fire spontaneously. 

No. 9 — Coal. Labeled^ ^^Pardoii Sheldon*s coaly head waters of Welch 

creeky Butler cotmtyy Kentucky.^^ 

A very pure looking, soft coal, of a pitchy-black color and strong 
lustre, not soiling the fingers; presenting no appearance of fibrous coal, 
nor of pyritous or other impurities. 

Specific gravity, 1.247 

Heated orer the spirit lamp, on platinum foil, it softened and swelled up a good 
deal — the volatile matter burning off with a very smoky flame, learing a light 
spongy coke. It appears to be a good coking coal. 

34 
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Composition, dried at tBe ordinary temperature — 

Moisture, .... ^'^^l Total Tolatile mattew, - 38.70 

Volatile combustible matters, - 84.70) 

Carbon in the coke, - - - 60.70) p ,^ /i;«i»f orw^«^ \ «i ^r\ 

Ashes, (dirty sahnon color.) - .eof ^'''' ^'^^'^ '^^^^'^ ' ^^'^ 

100.00 100.00 

Composition, dried at 212^ F. — 

Volatile combustible matters, - - - - 36.146 

Carbon in the coke, 63.229 

Ashes, .625 

100.000 

The total per centage of sulphur Is 0.268. The salmon-colored ashes 
contain only a small trace of sulphate of lime. This coal is remarka- 
ble for the very small amount of ashes which it leaves. 

No. 10 — ^SoiL. Labeled ^'Soil and sub-soil, four miles south of iBocA- 

ester — rid^e land — Butler county ^ KeiHucky.'^* 

The dry soil is of a dirty buflf color. Washed with water it left 
more than 47. per cent of very fine sandy containing a few larger 
rounded grains of siticious mineral. 

One thousand gredns, treated, as before desciibed, wilii water ofaaiged 
vnth cafbonic acid gas, gave up 1.884 grains of solid matter^ dried at 
212° P. This extrdtiy treated with pure water, Irfl of insdhble mMefy 
which had been dissolved by the carbonic acid, 0.837; the oomposition 
of which is as follows, viz : 

Silica. ... * 0.190 

Carbonate of lime, . - .077 

Carbonate of magnesia. .608 

Alumina, oxide of Icon and trace of phosphates, ... ,067 

The portion which was dissolved by the water weighed, when dried 
at 212^ F., 1.047 grains. Ignited in a platinum capsule, there were 
burnt out of it, with a smell of burning animal matter, 

Organic and volatile substances, - 0.600 

The residue consisted of 

Carbonate of lime, .167 

Carbonate of magnesia, .140 

Carbbnkte of manganese, .04S 

Potash, ,09« 

8oda» .013 

Alto, a slight trme* of alnmfaia awl photphatai. 
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4 , , f I • I,. •• ,1.1.(1 I*,. J* 

On^ hun^bred grains of Uie soil dried ^t 320^ Fab., yvheu ^naly^^d 
by the usual mode gave the i^Uowi.ng results^ viz : 

Organic and volatile matters, 3.460 

Carbonate of lime, - -. .097 

Carbonate of magnesia, - - - - • - - - .305 

Carbonate of manj;anese, - - .025 

Potash, - • r . . . .204 

Soda, .074 

Alumina, oxide of iron and trac^ of phosphates, . . - • 5.030 

Silica and insoluble dlicates, 90.69Q 

Loss, -----. .215 



100.000 

This soil contains very neaiiy as much potash as the rich soil of 
Fayette county, but does not yield as large a proportion of 1|h^^ phos- 
phates. 

CARTER COUNTY. 

No. 11 — Iron ore. Labeled ^^Mr^ WaUace^s iron ore, near faUs of 

Blain^ Carter* county^ Kenhtcky.^^ 

A dark reddish-brown mineral, with interspersed spots of dull yel- 
lowish; appearance generally dull, but slightly glimmering, lil^e spar, 
in the yellowish portions. Powder of a brownish-buflf color. 

Specific gravity, 2.731 

Composition, dried at 212'' F.— 

Oxide of iron, - , - - 23.20) jg ^^ ^^^ ^^ j^ 

Carbonate of iron, - - - 6.28) *- ^ ^ 

Carbonate of lime, - • • 51.35 

Carbonate of magnesia, - ^ 1.5S 

Carbonate of manganese, r 3.41 

Alumina, 1.95 

Pbosphoric acid, - - t .24 

Potash, .23 

Soda, .18 

Silica and insoluble silicates, r 9*67 

Water and loss, - • ? 1.96 



100.00 

The air-dried ore lost 1. p^r cent of mqisture when dried at 212^ 
Containing a large proportion of carbopate of lime, and a small amount 
of alumina, this i9iaera(l ijnay be valuable to flqx, in the furnfkce, with 
ores, conti^ning ^po ^rg;e ft proportion of iflum^nous pip Siilicious mat^ef ; 

• This ore wis isadTerteBtly labeled Carter countj; it dioiild hare been Lawrenoe oouatj. 



CHEMICAL BEPOBT OF GEOLOGICAL BUBVET. 269 

No. 14 — Ferruginous Limestone. Labeled ^^ Green Rocky which cuts 
out the orcj Sandy Furnace^ Carter county^ KyP 

A dull looking bluish-grey-green rock, mottled with lighter green 
and dirty yellowish-brown; small spangles of mica and specks of spar 
visible under the lens; as hard as ordinary limestone; powder of a 
greenish-grey color. 

Specific grayity, 2.809 

Composition, dried at 212^ F. — 

Carbonate of iron. - - - 14.26) _ ,3 55 ^^ ^^j^ 

Oxide of iron, - - - 10.77) '^ 

Carbonate of lime, - - - 35.16 

Carbonate of magnesia, • - 6^4 

Carbonate of manganese, - .84 

Alumina, .... 5.86 

Potash, .29 

Soda, .08 

Silica and insoluble silicates, . 19.17 

Water and loss, - - - 1.06 



100.00 



No. 15— Coal. Labeled ^'Kilgore^s Coaly WiUiams^ creeky on the Lex- 
ington and Big Sandy railroad— fourteen miles from Ashland — Car- 
ter countyy KyP 

A pure looking splint coal, having a lamellar fracture; with yegeta- 
ble impressions between the layers, not in the form of fibrous coal, but 
smooth and hard, not soiling the fitgers; cross-fracture pitch-black, 
lustrous; no appearance of pyrites or other impurities; heated over 
the spirit lamp it swelled up somewhat, but did not S(^n much. 

Specific gravity, 1.313 

Composition, dried at the ordinary temperature — 

Moisture, - - - " J^Ol ^otal volatUe matters, - 41.00 

Volatile combustible matters, - 86.60) 

100.00 ^ ioo!oo 

Composition, dried at 212^ F. — 

Volatile combustible matters, - • - - - 37.632 

Carbon in tbe coke, '• 68.140 

Ashes, 4.228 



100.000 



^ Su^huir W4^i^und ip, this goal in the propoiftipn of 0.71 Q p^r^ceob 
The ashes ooi^taiDeA ^o ^fk^A/e of lime. 

No. 1& — Coal. Labeled' ^' Oannel' Goal from Barretts creeky Gtxrter 

counttfy Ky.y six miles north-wesi of Ghrayson^^ 

A dull lookmg coal, with a slaty structure, not soiling the ^ngers; 
not Teiy easily broken ; exterior stained with oxide of iron ; fracture 
across iiie laminae of a dull, jet-like lustre; the surfaces of the layeis 
as dull as black slate. Heated over the spirit lamp it decrepitated 
strongly, butnt at first with a, smoky flame; did not swell up or * 
diange its form. 

Specific gravity, - - -.• - - - - 1.443 

Composition, dried at the ordinary temperature — 

Moisture, .... 4.00) ^^^^ ^^^^j,^ ^ . ^^ ^ 

(3.50) 



Volatile combustible matters, - 33. 

Carbon in the coke, - - - 42,70) d^^^^^j^^ . 

Ashes, (dark lilac color,) - - 19.80) 



r €2.50 



100.00 100.00 

Composition, dried at 212"* F. — 

Volatile cijMnbttstible matters,^ --.*-. 9^.896 

Carbcm in the coke, - r - - - • 44.478 

Ashes, /- - 20.626 



lOO.OQO 

SvUfhwr was found in it in the pr(^M)rtioa of 7.905 per oeni Tka 
yaliie of this ooal is gxeaily injured by its very large proportioa of 
ashes and of sulphurs. The ashes eoniained no perceptible amount of 
sulphate of lime. 

No. 17 — Coal. Labeled ^'Qajllion^^ Cod, WiMm^' (^^j on, iM fif^. 
iifigton and Big, ^ndy, rdkoad, eighteen miles from Ashkmd, in Car- 
ter county^ Ky.^^ 

A very pure looking coal, of % pitch-black color, e-nd staong lustre; 
not spiling the fingers; moderately hard; very little fibrous coal, with 
vegetable impressions between the layers, and but little appearance of 
pyritous matter. Heated over the spirit lamp it decrepitated^^ scrfl^ned 
very much w^ swelled up; it is probably a coking coal. 
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^specific gravity, '- - - '- - - - -1.812 
Oomposition, dned at the ordiLary tempeftitore-^ 

vtn"' K Vk, ■ .. ' ' /.Z\ Tbtalvolatae matter.. - ^6.8d 
Volatile combustible matters, - 40.80) 

Carbon in the coke, - - 49.50) -ir a^ ^ % ■» , r^ a/^ 

. . /,,,.,, X - ^J- Moderately dense coke, - 64.^0 

Ashes, (dark mac color,) - 4.70j 

100.00 100.00 

CWlnposition, dried at iH^-^ 

Volatile combustible matters, . - . *. 42.947 

Carbon in the coke, 52.105 

Ashes, - . - 4.948 

•100.00 

Sulphur was found in it in thfe pr(^6rti6n of 2.410 per oeiit Thb 
^iG^h^s contained only a tmoeof sulphate of lime. 

This coal would be more valuable for manufacturing purposes did it 
contain less sulphur. It is possible, however, that the specimen exam- 
ined presented more than the average proportion of pyrites — ^this in- 
jurious ingredient of coals being generally very irregularly diffused. 

OHKISTIAN COUNTY. 

No. 18 — Coal. Labeled '^KeaiVs Coaly near Pond river/ndrih-easi 

part of Christian country -ffy." 

A £ioft iriable coial, not soiling the fingers; of a dull pitch-black ap* 
pearance; seems to be free from pyrites or earthy impurities. Small 
fragments heated over the spirit lamp softened, swelled up, and agglu- 
tinated into a light spongy coke. Appears to be a good coking coal. 

Specific gravity, ---.,-- 1.S07 
Composition, dried at the ordinary temperature— 

Moisture, -^ - - - «-80l Total volatile matten, - 48.90 

Volatile combustible matters, - 41.10) 

Carbon in the coke, . - - 48.90) j^^^^^ .... 55.10 
*Ashes, (pale reddish-^y, - 7.20) 

'iOO.OO 100.00 

Composition, dried at 212^ — 

Volatile combnstible matters, .... '42,204 

Carbon in the'coke W.S09 

Ashes, 7.^07 

■ » . ■ * « 

KX).Oi^ 
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Sulphur was foand in this coal in the proportion of 2.16 per cent 
The ashes contained 0.100 per cent of sulphate of lime. Dried 
at 212^ the air-dried coal lost 2.8 per cent of moisture. 

No. 19 — Coal. Labeled %Lacey's) AtchUorCs Coaly McFarland^s 
branch of the west fork of Pond river, norfhreast part of Christian 
countyj KyP 

A soft bituminous coal, of a pitch-black oolor; conddeiable lustre. 
Some fibrous coal, exhibiting vegetable impr^sions, between the lay- 
ers. Fragments heated over the spirit lamp softened, swelled moder- 
ately, and agglutinated into a spongy coke. 

, Specific gravity, 1.278 

Composition, dried at ordinary temperature — 

Moistare. - - - - 4.00) ^^ ^^^^^ ^^^^ . ^^^^ 
Volatile combustible matters, - S7.70) 

Carbon in the coke, - - 63.30) ^ , ^ /K,:«i*f m^>^^,^ \ aq ^ 

Ashes, (lilac colored,) - - 5.0o f ^^^' ^'^"«^'' "^"^'^ ^ 

100.00 100.00 

Composition, dried at 212® — 

Volatile combustible matters, .... 39.271 

Carbon in the coke, 56.620 

Ashes, 6.209 

• 

100.000 

The total amount of sulphur was found to be 1.363 per cent The 
ashes contained a small trace of sulphate of lime. 

No. 20 — Soil. Labeled ^^Soil from southern part of Christian com- 

ty, Ky., between Dr. Quarks^ and Oak Gfrove.^^ 

Color pretty dark greyish-brown. Washed with water it left more 
than thirty-four per cent of very fine sand, of a dark drab color. 

One thousand grains, treated with water containing carbonic add, 
yielded 3.822 grains of solid extract, dried at 212^, which, when treat- 
ed with pure water, left of insoluble matter, which had been dissolved 
by the carbonic acid, 2.457 grains, of the following composition, viz : 

Silica, .130 

Carbonate of lime, .830 

Carbonate of magnesia, .116 

Carbonate of manganese, .642 

Alumina, oxide of iron, and trace of phosphates, ... - .740 
Sdphate of lime, a trace. 
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The solubk matter^ dissolved by the water, weighed, when dried at 
212^, 1.365 grains, out of which 'was burnt^ with the smell of burnt 
horn, 

Organic and volatile matters, - ^60 

The residue contained 

Carbonate of lime, .067 

Carbonate of magnesia, - - - - * - - - .r96 

Potash, «.- .096 

Soda, .046 

With traces of alumina and phosphates. 

One hundred grains of the soil, dried at 300°, analyzed by the or- 
dinary method, after digestion in hydrochloric acid, &a, were found to 
contain — 

Organic and volatile iflatters, - - 5.680 

Carbonate of lime, ----•.-.-- .220 

Carbonate of magnesia, -- .280 

Carbonate of manganese, .415 

Alumina, oxide of iron, and trace of phosphates, ... 5.470 

Potash, .154 

Soda, •> .061 

Silica and insoluble silicates, 87.430 

Sulphate of lime and loss, .290 

100.000 

The air-dried soil lost 2.6 per cent, of moisture, when dried at 300^ 
F. 

No. 21 — ^Magnesian Limestone. Labeled ^'Hydravlie Lintestonej near 

Esquire^ Lindsey^s, Christian county, Ky.^ 

A dull, rather soft, rock, of a fine granular structure, light drab 
color; fragments may be broken off and crushed to powder in the fin- 
gers, without much difficulty; adheres to the tongue. 

Composition, dried at 2 12^ — 

Carbonate of lime, 52.20 

Carbonate of magnesia, 37.95 

Alumina, oxide of iron, dec, 2.27 

Silica and insoluble silicates, 6. 88 

Potash, .28 

Moisture and loss, .92 



^ 



100.00 

The carbonates of lime and magn^ia are very nearly in equivalent 

proportions in this limestone. It contains a much snudler proportion 

of clay than is usually found in hydraulic limestone. 

85 
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No. 22 — ^Ferruginous Lmestonr Labeled '^Ironf hill at KeailCsy 
north-east part of Christian county, Ky., near Pond river^ 
A compact, fine-grained mineral ; general oolor dark grey, with a 
slight tinge of green; exterior portion ochreous; dark reddish-brown 
matter lining the fissures, and extending fix)m exterior to the interior. 
Powder cinnamon colored, or the color of ground lapis calaminaris. 

Specific gravity, 2.786 

Composition, dried at 21^° — 

Carbonate of lime, 66.69 

Carbonate of iron^ 8.00 

Oxide of iron and alumina, 13.23 

Magnesia, 1«67 

Oxide of manganese, .34 

Silica and insoluble silicates, *- - 11.37 

Alkalies, not estimated. 

100.20 

The air-dried ore lost 0.7 per cent of moisture^ when dried at 212^ 
F. This mineral contains only about ten or twelve per cent of iron. 
It might be useful as a fluxing material, in the smelting of silicious or 
argillaceous ores, and deserves trial as a water cement 

CBHTENDEN COUNTY. 

No. 23. — ^LiMQNiTE. Labeled '^Iron Ore from Sneed^s mines, on 
Tradewater river, Crittenden county, Ky^'* {From Dr. Wm. C. 
Sneed.) 
Above the coal a compact, dark reddish-brown mineral, mottled, with 

softer included portions, of an ochreous appearance. Powder of a 

brownish-yellow color. 

Specific gravity, - - - • - - - - 2.684 
Composition, dried at 212^ — 

Peroxide of iron, ... 39.60 mm 27.73 per cent, of Iron, 

Alumina, - - - - 1.00 

Brown oxide of manganese, - .20 

Phosphoric acid, - - • .67 

Lime, 68 

Magnesia, sulphuric acid, traces. 

Silica and insoluble silicates, - 61.30 

Combined water and loss, - - 6.66 

100.00 

The air-dried mineral loet 0.8 per cent of mcisture, when dried at 
212 °F. 
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No. 24 — Clay Ibonbtone. Labeled ^^Iron Ore from SneecTs mnes^ 

an Tradewater, Crittenden county ^ Ky.^ 

Found in a layer six to twelve inches thick, s^arated by twelve 
inches of shale fix>m the three and a half feet thick bed of coal be- 
low. 

A compact dark grey mineial, resembling fine-grained limestone; 
quite hard; powder of a light grey color. 

Specific gravity, 3.226 

Composition, dried at 212® — 
Carbonate of iron, • 
Peroxide of iron. 

Carbonate of lime, - - - 18.48 

Carbonate of magneria, • - 1.49 

PhMphate of lime, - - 29.49 

Alumina, • - - - 2.91 

Potash, - . - - - .67 

Soda, .16 

Bituminous matter, - - - 1.32 
Oxide of manganese, a trace. 

Silica and insoluble silicates, - 16.07 

Water and loss, ... 3.03 



. 12.42) ^ jg^ ^^^^ ^^ j^^ 
. 14.07) "^ 



100.00 

This mineial is remarkable for its very large proportion of phos- 
phate of lime, which causes it to contain nearly sixteen and a half per 
cent of phosphoric acid, atid which must render it useless as an iron 
ore. Foi: the same reason, and in consequence of the cOnsideiable 
amount of alkalies which it presents, it may possibly be made a valua- 
ble mineral manure, 4f burnt, ground to powder, and applied to land 
deficient in phosphates and the alkalies. 

No. 25— Coal. Labeled ^^Specimen of Coal from Sneed^s coal mine^y 

on TradewateTj Crittenden county^ KyP 

The bed is described as three feet eight indies in thickness. Sev^n 
miles from the Ohio rivei'. 

A very black, and apparently very pur^ soft bituminous ooal, i^ 
sembling the Pittsburg coal in its external appeaisyiice. Some fibrous 
coal between the layers, exhibiting vegetable impressions, and some lit- 
tie a{^>eaninoe of pyrites. Some fragments heated over the fi^irit 
lamp softened and swelled up a good deal, leaving a ooke of moder- 
ate density. 
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%ecific grftvitj, 1.316 

Composition, dried at 212° F. — 

YolaUle combustible matters, - 87.00 

Carbon in the coke, - - - 66.40) ^^^ ^^ ^^^ 

Ashes, (purplish-grey,) • « 7.60) 

100.00 

The air-dried coal lost 2. per cent of moisture when dried at 212^ 
The total amount of sulphur amounts to 1.04 per centj» of which .04 
is in sulphate of lime of the ash. 

No. 26— SuLPHUEET OP ZINC. Lobded ^^Lead mineSy one and a half 
miles south of Sulphur Springs^ on Hurricane creek, Crittenden caunr 
it/y Kentucky^ 

A dark brown mineral; drusy, with minute quartz crystals and a 
little calcareous spar; containing also some galena, (sulphuret of lead;) 
which substances are mixed throughout the mass. Powder of a dark 
olive-grey coloc 

Composition — 

Salphuret of sine, 60.90 

Sulphuret of lead, - - 2.60 

Alumina and oxide of iron, 10.19 

Carbonate of lime, 3.37 

Magnesia, <..... .20 

Eilex and insoluble nlicates, 26.38 

103.04 

This ora contains more than 40. per cent, of zinc. It contains traces 
of copper, manganese, and phosphoric acid. If found in large quan- 
tities it might be made Tiduable in the preparation of the zinc white 
paint, (oxide of zinc,) which is now much used aa a substitute for the 
white lead* 

FAYETTE OOUNTT. 

No. 27-^-SoiL. From a woodland pasUtrCj (land which had never been 
in culUvaUon^ about eight miles from Lexingtony near Newtown turn' 
pikty head waters of North JSlkhom creeky farm of Mrs. Dallam. 

Calory dark greyish-brownish, or chocolate. Washed carefully with 
water this soil left more than 62. per cent of exceedinglg fint sandy 
somewhat lighter colored than the soil itself This sand, washed with 
hydrochloric acid and dried again, weighed about 65. per oent. 

This Tory fine sand, or quartz powder, the presence of which is not 
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generally suspected in our rich loam soil, is so fine as to pass through 
the finest bdting doth, of about five thousand apertures to the inch 
— ^leaying only about 0.4 of one per cent of quartzy grains, not 9B 
large as small mustard seed. 

Dried at 320^ F., Ihis soil lost 4.44 per cent, oi moisture. Its com- 
position, thus dried, was found to be as follows, viz: 

Organic and volatile matters, -. - - - • - - 8.000 

Carbonate of lime, •- .494 

Carbonate of n^agnesia,^ .420 

Oxides of iron and manganese, '- - 6.170 

Alumina, '- - - 4.181 

Pbospbate of lime, .560 

Potash, .206 

Soda, .062 

Silica and insoluble silicates, 79.910 

100.000 

The silicious residue, (79 J per cent,) from the action of hydrochlo- 
ric acid, when examined by the microscope exhibited a large proper* 
tion of clear quartzy paiticles; in which respect, howcTer, it resem- 
bled, nearly, the silicious residue of most of the soils examined. 

The unusual fbrtiKty of this eelebiated blue limestone (blue grass) 
soil is attributable — 1. To its state of extreme aivision. 2. Its large 
proportion of phosphates and the alkalies. 3. The great amount of 
organic matter, &c., which it contains. The latter ingredient — ^the or- 
ganic matter — gives the soil its dark color, makes it light and very re- 
tentive of moisture and gases favorable to vegetable growth ; it mat^ 
rially aids in the solution of the mineral elements of vegetable nutri- 
tion, and by its own decomposition fbmishes directly to plants a 
rith supply of food. 

The specific gravity of this soil is 2.443, but in consequence of its 
great porosity this does not give a correct idea of the weight of a cubic 
foot of it A cubic foot of a solid substance having the above 
mentioned specific gravity would weight more than one hundred and 
seventy-nine pounds; but by actual experiment — ^by weighing a por- 
tion of this dried soil compressed into a specific gravity bottle-<-it was 
found to weigh only at the rate of about seventy-one and a half pounds 
to the cubic foot, (71.543 pounds.) This gives for the weight of the 
soil on an acre of ground, (43.560 square feet,) to the depth of one 
foot only, more than three millions of pounds, (3.116.413^ pounds.) 
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Taking this immense qnantity of matter into oonridemtion, wfaidi 
really refoesents, in the ease of many plant% not one-half of that from 
which they draw their nournhmenti it must be evident that quantities 
of valuable nutritious matter, sufficient tcyr the support of vegetable 
growth, may east in a soil, and yet may entirely escape the most deli- 
cate processes, and be unappredable, in the quantities gen^ndly taken 
by the chemist for his analyses, by his .finest balances. 

According to these data, the quantity of potash in this Fayette coun- 
ty soil, taken to jbhe depth of one foot only, is more than six thoOsand 
three hundred and eighty-eight pounds — a quantity which seems al- 
most inexhaustible by the UKMst wasteful culture. 

That the proportion of the valuable ingredients of the S(h1 is much 
diminished by its continued cultivation in com and gndn crops is ex- 
hibited in the analyds of the next succeeding soil, which was taken 
firom the same locality as this, but which had been for more than fifty 
yean subjected to constant cultivation. 

No. 28— SlpiL. IVom an old fiM long in cuUivaiion; same hcaUty as 

the last; a^'oining fidd. 

Color ^ light chocolate^ or grey*-lm)wn. Washed carefully with water 
this soil left more than 68. per cent of ^ery fine sandy of a light snu£f 
color, mixed with a few very small rounded particles of iron ore; and 
about 0.4 of one per cent of small rounded quartzy particles, some of 
which are transparent, some milky, yellow, red, and green; all finer 
than mustard seed, yet presenting the appearance of microscopic boul- 
ders. 

Dried at 340^ this soil lost 4.58 per cent of moisture. Its compo- 
sition was found to be as follows, viz : 

Organie and volatile mattorsi 5.980 

Carbonate of lime, .530 

Carbonate of magnesia, .547 

Carbonate of manganese, .204 

Pbospbate of lime, -- .450 

Ondeofiron, 7.190 

Alumina^ •- 4.526 

Potash, .139 

Soda, .031 

Slioa and insoluble siHcates, 80.430 

100.0S9 
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FULtOR COUKTY. 

No. 29 — Soil. Labeled ''Soil from Bh^^s at Hickman, where mUk- 
sickness is most prev^denty [does it contain more than the ordinary 
quantity of magnesiaT] FuUon county y Ky.'^^ 

The dry soil is ^ a dirty buff color. The air-dried soil lost 1.72 
per cent ot moisture when dried at 380^. Washed with water it left 
about 36. par cent of v^ fine sand One thousand grains subjected 
to the action of water containing carbonic acid yielded 1.150 grains of 
solid matter, dried at 21 2^ This treated with pure water left 0.85 
grains of insoluble mattery which had been dissolved by the carbonic 
acid; haying the following composition, viz: 
aiica, .140 

Carbonate of Hme, .S6T 

Carbonate of magnesia, .125 

Carbonate of manganese, -.•-•-•- .085 

Alnmina, oxide of iron, and traces of phosphates, • • • .067 

Loss, '.076 

The portion dissolved by the water weighing, when dried at 212% 
0.3 of a grain, was ignited, when it lost of 

Organic and volatile matter, 0.100 

The residue gave — 

Carbonate of lime* .007 

Carbonate of magnesia, .Otl 

Carbonate of manganese and loss, .092 

Potash, .060 

Soda, .020 

The composition of this soil, dried at 380^ F., was found to be as 
follows, viz: 

Organic and volatile matters, ....... 1.720 

Carbonate of lime, 1.540 

Carbonate of magnesia, .517 

Brown oxide of manganese, ....... .036 

Alumina, oride of iron, and traces of phosphates, ... 4.470 

Potash, .108 

Soda, - - .052 

Silica and insoluble silicates, 92.350 

100.793 

Nothing remarkable, in the mineral ingredients of this soil, appears, 
to acconnt for the peculiar sickness prevalent in the region fix)m whence 
it came. 
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No. 30 — Soil. Lahded ^'SM under the gravel bed at Btckmany Ful- 
ton county, Ky^'' 

Ciolor of the dried soil brownish-baif. Wa^ed witii water it left 
about fifby-six per cent of very fine sand, containiDg a few spangles 
of mica. The air-dried soil lost 3.8 per cent of moisture, when dried 
at 300° F. 

One thousand grains treated with water containing carbonic acid 
gave up 1.276 .grains of solid matter, dried at 212° F.; this, treated 
with pure wat^r, left 1.043 grains of insoluble matter, which had been 
extracted by the carbonic acid, which ha4 the following composition, 
viz: 

Silica, .190 

Carbonate of lime, .627 

Carbonate of manganese, ..«. .269 

Sulphate of lime and loss, .057 

The soluble portion, which weighed 0.232 gr., yielded the following 
ingredients, viz : 

Organic and volatile matters, .100 

Carbonate of lime, a trace. 

Carbonate of magnesia, >.048 

Potash, .043 

Soda, .041 

Submitted to general analysis, dried at 300% this soil yielded the 
following results, viz : 

Organic and volatile matters, 2.600 

Carbonate of lime, .89S 

Carbonate of magnesia, .503 

Alumina, oxide of iron, and trace of phosphates, ... 9.510 

Potash, .170 

Soda, * - .080 

Silica and insoluble silicates, 87.030 

100.386 
GREENUP COUNTY. 

No. 31 — LiMONiTE. Labeled ^'Block ore, best quality, over the coal 
and under the hearth sandstone, eight inches thick, Pennsylvania Fur- 
nace, Greenup county, Ky^ 

A pretty pure limonite; harder portions of a dried blood-tnx)wn col- 
or; softer parts ochreous, yeUow, and reddish. Powder of a brownish- 
yellow color. 
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Specific gravity, ..--.- 2.918 
Composition, dried at 212^ F. — 

Oxide of iron, - - - 41.70 *■ 29.20 per cent of Iran. 

Phosphate of alumina, - • 1.26 

Phosphoric acid, • • 2.80 

Brown onde of manganese, - .68 

Magnesia, - - - . - .20 

Potash, - - • - .13 

Combined wat^, ... 8.01 

Silez and insoluble silicates, - 46.06 

LoM, .78 



100.00 

The air-dried ore lost 1.4 per cent of moisturey when dried at 
212° F. 

No. 32 — ^LiMOifTTE. Labeled ^^LitUe Block OrCj merage four inches^ 
immediaiely under the hiarih sandstone^ Pennsylvania Furnace^ 
Greenup countyy Ky,^^ 

A compact limonite of a reddish-brown color; some minute spangles 
of mica throughout k. Powder of a light reddish-brown color. 

I^pecific gravity, ^^ 2.978 

Composition, dried at 212^ F — 

Oxide of iron, - • - 49.69 -« 34.79 per cent, of Iron, 

Alumina, • • * •2.63 

Phosphoric acid, ... .22 

Oxide of manganese, - - .46 

Magnesia, - • - - .33 

Potash, --•... .38 

Soda, .11 

Combined water, . - . 7.68 
Silica and insoluble silicates, - 38.36 
Loss, .26 



100.00 

The air-dried ore lost 1.2 per cent of moisture when dried at 212^ 

No. 33 — LtMONifE. Lahded ^^LimeMtone Ore^ over limestone^ eighteen 
incheSy Pennsylvania Fumacey Greenup countyy Ky.*^ 

A pretty compact limonite; portions dense^ and dark reddish-brown, 
others ochreous, bright red; small crystals and geodes of carbonate of 
lim^ diffused throughout it Powder dirty orange-red color. 

86 



2S2 evxAifyLL nshwr q/f chsouqioal suBtn. 



Specific grtiinfy, 
Composition dried at 2W— 
Oxide of iron, - 




8.0M 
. 60.00 — 42.00 per cent of ^^ 


Carbonate of lime, - 




- eo.67 


Carbonate of magnesia, 
Alumina, 




' 3.84 
- .68 


Potash, - 




- .17 


Soda, 


- 


.06 


Combined water. 


- 


- 4.07 


Silica and insoluble silicates, 


- 10.70 



100.19 

' The air-dried ore lost two per cetit of moisture when dried at 212^ 
1?. This ore is remarkable from its large proportion of carbonate of 
lime, making it valuable to mix witii more silicious ores, like the pre- 
ceding, for the purpose of fluxing. 

No. 34 — LiMONiTE. Labeled ^^Limestone Ore over the limestone^ Penn- 

sylvama Furnace^ Greenup country KyP 

A dense atid hard limonite; generally of a dark reddish-brown, or 
dried blood color; ochreous, reddish and yellowish, between the layers; 
portions somewhat cellular; some minute spangles 6f mica, and mi- 
croscopical (^stals, probably of calcareous spar. Powder of brownish- 
yellow ochre color. 

Specific gravity, 8.105 

Composition, dried at 212^ — 

Oxide of iron, - - - - 72.70 — 60.91 per cent, of /rwi. 

Alumina, • - - • 2.00 

Brown oxide of manganese, - .67 

Magnesia, - - - - .37 

Potash, .42 

Soda, .17 

Combined water, - - - 11.48 

ISltca and insoluble silicates, - 13.17 



100.88 

The air-dried ore lost 1.6 per cent, of moistuire when dried at 212^. 

No. 36 — Limonite. Labeled '^Top full ore^ average eight inches {four 
inches to one foot) thicks Pennsylvania Furnace^ Greenup county, i^.*' 

A dull earthy looking, brown and reddish-brown on; adbeies te 
the tongue; preaenting atrisB of diiieient shades of color; outer por^ 
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tieoB dirfrf oUve-giey; num iasm iaietivr P4rt ^k ;nddi«b-brD)im. 
Powder of a duU, dark, briek color. 

Spedfio gnritf , .- - • ' - - 9.011 
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Tbe true reason of the diflSoolty experienced in the smelting of this 
ore is in ita very purity; in the large amount of oxide of iron which 
it contains; in the absence of lime, and the small proportion of tiie 
materials which fuse together to form the slag or cinder; without a suf- 
ficient quantity of which, in the iron furnace, the reduced iron is not 
protected from the oxydating influence of the blast This ore could 
easily be worked into good iron by mixing it with a proper proportion 
of earthy (silicious and alummous) materials, and of limestone, or 
by using it with ores which are less rich in oxide of iron. 

No. 37 — Gabbonate op Ibon. Labeled '^Impracticable hard Limestone 
Ore, four feet thick aver the 'KmestanSy Pennsylvania Furnace^ in 
Greenup county^ KyP 

Fresh fracture, dark reddish-brown ; exterior, silver-grey, fix)m the 
presence of u whitish incrustation or cement, between the fine crystal- 
line grains of which the mineral is mainly composed, and which give 
it a somewhat sparkling appearance, like a fine-grained impure oocco* 
lite. Some of the grains are reddish, and apparently translucent, but 
they aoe^ generally of a dried blood-brown color, and opaque, imbedd- 
ed in the white cementing material Powder of a lilac grey color; that 
of portions inclined to buff. 



Compositioii^ dried at 212<» F.— 




Carboniite of irony • 


- 7«.86 


Oxide of iron, 


- 7.42 


Carbonate of lime, - 


- 3.17 


Carbonate of magnesia, • 


- 2.80 


Carbonate of manganese. 


- 1.18 


Pbosphorio acid. 


• .04 


Snlphor, 


- .16 


Alnmina, . - - 


- 1.97 


Potash, .... 


. .82 


Soda, .... 


- .10 


Silica and insoluble silicates. 


. 9.47 


Water and loss. 


. .62 



' ''J- JJl 39.42 per oent of Inm. 



100.00 

The air-dried ore lost 0.7 per cent of moisture, when dried at 
212° F. 

This ore would also yield good iron in profitable proportion, if prop- 
erly fluxed. Like the preceding, it contains rather too small a propo^ 
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tioD of the iDgndieDts which make dnder. It is probably very fb»- 
ble ioto a black slag, when saddeoly heated aloae in the high fur- 
nace. 

No. 38 — Caebohate OF Ibon. Labded '* Impracticable pari of Xt'tM** 
atone Ore, Penmylvama Furnace, Greenup covMy, Ky. (Doea it 
contain iulpkur, zinc, arseme, or other impuritiea?)" 



iH eaoBOAL mmm or oaLMMuu. nwm. 

SpteUic gntvity, • - • - - t.776 

C^mpositMii, drie4 at il*"" V.^ 

Carbonate of lime, 95.2$ 

Carbonate of magnesia, 2.74 

Oxide of iron^ alaminiy tr^et^ of pbospbate of Hw^ - - IJtl 

Potaab, .09 

Soda. .08 

Silica and insoluble siliestes, .57 

100.000 

The air-dried rock lost 1. per cent of moisture when dried at 212^ 
F. Quite a pure carbonate of lime; but which, in view of the general 
richness and purity of the Pennsylvania furnace ores, is not as wqU 
suited for use there^ as a flux, as a limestone which contains a larger 
proportion of extraneous ingre^ents. 

No. 40 — ^Iron Furnace Slag, iabded ^^Dark purpk Slof, produced 
when making soft grey iron; Pennsylvania Fwmacef Oremup 4»., Ky^^ 

A glass of a dark, smoky, purple color, when seen through thin 
edges. Of somewhat difficult fusion before the plow-pipe; in theoxy- 
dating flame swelling up and beoojning white because of the fonnation 
in it of numerous small air bubbles. With soda, ga^e the manganese 
re-actiofi; with borax, that of iron. In fine powder, which is white, 
hydrochloric acid decomposed it perfectly, after digestion in the sand- 
bath. 

Specific gravity, 2.807 

Composition, dried at 212^ — 

Silica, 55.00 Containing oxygen, • 28.657 

lame, 27.10 •• 7.70« 

Magnesia, - • - - 1.^5 " .779 

Protoxide of iron, - - - K57 " .S48 

Protoxide of manganese, - • .27 ^ .060 

Alumina, . * . . 12.80 << 5.749 

Potash. - - . . . 1.73 '• J295 

Soda and loss, - - - - .08 '* .020 



^ 



100.00 14.955 : 28.557 

Oxygen, in the bases and in the silica, nearly as • 1. : 1.91 

I3)e Gompoaitioii of tbiK oinder approac^bfic^ very nearly, to whatis 
called a bi-silicate, i. e., a silicate in ^hicdi tht oxygen in the silica is 
just dpuble that contained in the base, or bases, combined with it A 
yery trifling addition of limestone would produce a perfect bi-silicate, 
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which is donuddied the modd dnder for chftreoal furnaoea This, how- 
ffvex, is sufficientiy near It ibr all practical paipows. 

No. 41 — Ikon Fdknace Slag. Labeled "Pea-green celltdar dnder, 
produced when making strong grey iron of a closer texture Hum with 
the dark bottle dnder, but furnace maJdng more iron; Pennst/tvania 
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No. 43 — Coal. Labeled ^^Four feet Coaly about twenty feet above the 
block ore^ ivduding one foot of bituminous shale; sixteen inches of 
coal above the shale; twenty inches of coal below tie shale. PennsyU 
vania Furnace^ Greenup county^ Ky^^ 

Rather dull looking coal, breaking readily into laminsBi which are 
separated by fibrous coal with vegetable impressions, which are gener- 
ally infiltrated with pyritous matter. Heated over the spirit lamp it 
decrepitated, soflened, and swelled up into a light spongy coke. Ap- 
pears to be a coking coal. 

Specific gravity, 1.287 

GompositioD, dried at the ordinary temperature — 

Moisture. . . - - 6.00) ^^ ^^^^^^ ^^^^^^ . 

Volatile combustible matters^ - 34.20) 

Carbon in the coke. - - - M*©) jj^^^^^,^^^ ^^^ . 
AHoes, (dark purple-grey,) • 3.60) 



40.20 



69.80 



Composition, dried at 212^ — 
Volatile combustible matters. 
Carbon in the coke, - 
Ashes, - - - - 



100.00 



36.383 

69.787 

3.830 

100.000 

The per centage of sulphur was found to be 1.694. The ashes con- 
tained only a trace of sulphate of lime. 

No. 44 — Ldionite. Labeled ''Black vein, twenty feet under the three 
feet coal; Buena Vista Furnace^ Greenup eounty, Ky^^ 
A heavy, compact mitteral, presenting irregular veins and mottling 
of a dark grey color, in a dark red-brown mass. Powder of a light 
snuff-brown color* 

Specific gravity, 3.044 

Composition, dried at 212^ F. — 



Oxide of iron, . - 
Carbonate of iron, - 
Carbonate of lime, - 
Carbonate of magnesia, - 
Carbonate of manganese. 
Alumina, - . . 

Potash, - . * - 
Combined water and loss. 
Silica and insoluble silicates. 
Sulphur, a traee. 



61.18) 

7.48) 

2.16 

2.02 

2.93 

2.27 

.46 

10.29 

11.23 



46.61 per cent of Itim, 



100.00 
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The air-dried ore lost 1.7 per cent of moisture when dried at212''. 

No. 45 — LmosTTE. Labeled "TeUow Kidney Ore, tMriy feei above the 
three feet cod, Buena Vista Furnace, Greenup county, Ky" 
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Na 47 — Ibon Fubnacb Slig. Labeled ^'Dark Glassy dnSer, Buena 

Vista Furnacey Greenup county^ Ky^ 

A perfect glass, of a smoky^urplish tint when viewed through the 
thin edges. Fusing rather more easily than the previously described 
ones; like No. 64 swells up in the oxidating flame by the formation of 
numerous air bubbles, which give it a white appearance. 

Specific gravity, 

Gomposidon, dried at 212^—* 

Silica, ...-•. 56.90 Containing oxygen, 29.644 



Lime, 13.20 

Magnesia, - - - - 3.46 

Alumina, - - - - 20.60 

Protoxide of iron, - . - 2.43 

Protoxide of manganese, • - .61 

Potash, 3.16 

Soda, .36 



3.763 
1.383 
9.682 
.639 
.116 
.636 
.092 



100.62 16.000 : 29.644 

Oxygen nearly as 1. : 1 .85 

No. 48 — ^Pig-iron. Labeled ^Pig^rouy Buena Vista Fumaeej Green- 
up county^ Ky.^^ 

A grey iron of a much finer texture than No. 41 ; extends some- 
what under the hammer, but soon breaks to pieces; yields easily to the 
file and the cold chisel. 

Specific gravity, 6.903 

Composition — 

Iron, . . - - - 91.88 

Graphite, .... 1.66) rp^^j ^^^^^^^ , ^3^ 

Combined carbon, • - - 3.16) 

Silicon, 3.27 

Manganese, - - - - .36 

Slag, .30 

Alumininum, - - - - .07 
Traces of phosphorus and sulphur. 

100.67 

No. 49 — Carbonate of Iron. Labeled ''Grey Limestone Or€, BeUe- 

/ante Furnacey Greenup countyy KyP 

A dark bluish-grey ore; porous; adhering somewhat to the tongue; 
finable; appearing to be made of small gi^n% the color of which varies 
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from dark yellowish to blaok, anited by a wMtish oemeDt Powder, 
light grey color. 

Specific graTity, ? 

Composition, dned at 212° F. — 

C.,bo».l.oti™n, . - - 6!.")_j,.8s^^l..f7ro.. 

Ojide of iron, - - - 2.68) ' 

Carbonate of lime, - - - 2.75 
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No. 51 — ^LiMBBioNE. Labeled ^'Limestone used as a fiux at Belief onie 
Funiacey tchen working besiy Greenup county^ Ky.^^ 

A grey, fine-gAnular limestone, containiDg organic remains, (uni- 
valve and by-valve shells,) and glimmering with minute crystals of 
calcareous spar. Powder nearly white. 

Specific gravity, ..-.--- 2.687 

Composition, dned at 212® — 

Carbonate of lime, 97.17 

Carbonate of magnesia, 1.39 

Oxide of iron, alumina, and a trace of pbospbates, - - - 1.17 

Potasb, .11 

Soda, .09 

Silicious residue, .65 



100.00 



Dried at 212° it lost only 0.4 per qent of moisture. 

No. 52 — Iron Fubnace Slag. Labeled '' Cinder ^ produced at BeUe- 
fonte Furnace^ when working besiy Greenup touniy^ EyP 

A glassy cinder, of a smoky-purple color when viewed through tbe 
thin edges; before the blow-pipe, fused more easily tlan those previ- 
ously examined, swelling up and becoming white by the formation of 
numerous bubbles. 

Composition — 

Silica, 62.20 Containin;;: ozyiren, 27.104 

Lime, 17.16 

Magnesia, .... 3.26 

Alumina, .... 23.30 

Protoxide of iron, • • • .18 

Protoxide of manganese, • • .27 

Potash, 2 20 

Soda, • • 9 • • .91 

Loss, M 



Containing oxygen, 
" 3.086 

1.299 
10.911 
.046 
.061 
.373 
.283 



«f 



«« 



«« 



«« 



«< 



u 



100.00 



Oxygen as 



16.007 
1. 



27.104 
1.69 



Ko. 53 — Pig-iron. Labelled ^^Pig Iron produced from the limestone 
ore, BeUefonte Furnace^ Greenup county^ Kentucky'^ 
Coarser grained than No. 41, and rather darker grey; flattens a lit- 
tle under the hammer, but soon breaks to pieces; yields easily to the 
file. 
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Specific gravity, 6,915 

CotnpoEJiion — > 

Iron. M.54 
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Specific gravity, - - 3.176 

Composition, dried at 212^ F. — 



Oxide of iron, - - - 
Alumina, ... 

Oxide of manganese. 
Magnesia, - - - 
Phosphoric acid. 
Potash, . - - - 
Soda, - . . - 
Combined water. 
Silica and insoluble silicates, 
Loss, - . - - 



66.90 ^ 46.85 per cent of Iron. 
2.66 

.65 

.S3 

.26 

.27 

.31 

8.79 

19.76 

.10 



■ I 



100.00 

The air-dried otb lost 2 per oent of moisture when dried at 212^ 

No. 56 — ^Lmonite. Labeled ^^ Block Kidney Ore^ over the Main Block 
Orcy near tops of hillsj Bvffalo Furnace^ Greenup county , KyP 

The Bpecimen is a portion of a mass with curved layers of different 
shades of color, from reddish-brown to yellow-ochre; friable, porous, 
adhering to the tongue. Powder of a yellowish-brown or snuff color. 

Specific gravity, - 2.845 

Composition, dried at 212'' F. — 

Oxide of iron, - * - - 63.60 ^ 44.64 per cent of Iron. 

Alumina, - - - - 3.66 

Oxide of manganese, - - 1.95 
Magnesia, «... .40 
Potash, - . - • - - .34 

Soda, 17 

Combined water, - . . 12.06 
Silica and insoluble silicates, - 17.96 
Trace of phosphoric acid and loss, .09 

100.00 

The air-drijed oie lost 1.3 per cent of mmtur^ when dried at 212^ 
F. 

No. 57— LiMONirE. Labeled ^^Dark brownrred variety of Little Block 
Ore, over Main Block Ore^ Buffalo Ore Banks, Greenup county ^ Ken- 
tucky.^^ 

A dull, reddish-brown porous limonite, adhers to the tongue; con- 
tains minute whitish specks. Px>ii4ei; daik lad-hB^wn ceitff. 
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Specific grsTity, 3.1*0 

Composition, dried at 212° F. — 

Oxide of iron, - • - . 60.60 ^ 42.35 per ceBt. of Awi. 

Oxide of mansoneBe, • - 3.16 

Alumina, .... 2,95 

UflgneBia, - - - - .40 

Potash, .19 

Soda, .37 

Combined water, - - - 6.95 

Silica and insoluble silicates, - 2S.36 

Trace of phosphoric and loss, - .14 



n 
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Specific gravity, -..-..- 3.303 

Composition, dried at 212** F.— 

Oxide of iron, - - - 63.20 ^ 44.26 per cent, of Iran. 

Alumina, - - - - 1.95 

Oxide of manganese, - - 1.15 

Magnesia, . • - - .74 

Combined water, ... 10.30 

Silica and insoluble silicates, - 22.35 

Phosphoric acid, a trace. 

Potash, .58 



100.13 

The air-dried ore lost 1. per cent of moisture^ when dried at 212° 
F. 

No. 60 — Carbonate of Iron. Laheled^^Grey Bhch Ore^ above Main 
Block Ore, near top of hiUsy Baffdo Ore BankSy Greenup countj/y 
Kentucky.^^ 

Interior portion dark-grey, resembling a limestone, sparkling with 
confused crystalline plates ; on the exterior portion, to the depth of 
two inches or more, of a dark reddish-brown color. Some appearance 
of univalve shells. Powder, of interior portion, light yellQwish-grey. 

Specific gravity, 3.106 

Ck)mpo8ition, dried at 212® F. — 

Carbonate of iron, - - 46.40) _^^^^ ^^^^ ^j j^^ 

Oxide of iron, - - - 8.28) ^ 

Carbonate of lime, - • -^32.15 

Carbonate of magnesia, - - 3.26 

Carbonate of manganese, - ).24 

Alumina, - - . - .35 

Potash, .23 

Soda, .17 

Silica and insoluble silicates, - 2.57 
Water, bituminous matter, and 

loss, 6.35 



100.00 

The air-dried ore lost 0.2 per cent of moisture when dried at 
212^ F. 

No. 61 — ^Impure Carbonate of Iron. Labeled ^^Impure {bastard) 
Limestone^ under the Main Block ore, Mgh up in the hiUsy Buffalo 
FumacBy Greenup county^ Ky^ 

Q[ a dark grey color; granular, with spots and infiltrations between 
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the grains of dark and greeuiBh; sparkliDg with mioutFe orystal- 
line plates, as of calcareous spar, and the ends of portions of small 
encrinal stems. Powder of a light buff color. 

Specific gravity, 8.864 

Composition, dried at 212° — 
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No. 63 — ^Limestone- Labeled '^LimesUme used as a Jlux^ at Buffalo 
Furnace^ nearly on a level with the Lick Branch of Little Scmdy^ 
Greenup coivniy^ Ky^^ 

A greeDisb-grey, fine granular limestone; between tbe layers pre- 
senting a somewbat marly appearance. 

Specific gravity, 2.688 

Composition, dried at 212°— F. 

Carbonate of lime, - - -' 87.97 . 

Carbonate of magnesia, 2.72 

Alumina, oxide of iron, &c., 1.85 

Potash, .20 

Soda, - - .68 

Silica and insoluble silicates, 7.15 



100.47 

The air-dried rock lost 0.2 per cent of moisture^ when dried at 212^ 
F. 

No. 64 — ^Ieon Furnace Slag. Labeled ^Purple glass cinder^ pro- 
duced at Buffalo Furnace^ when making soft iron^ Greenup county^ 
Kyr 

A perfectly yitrified slag, of a purple color, transparent in pieces 
one-foqrth of an inch thick; pretty fusible before the blow-pipe; melt- 
ing into a white globule lull of air bubblea 

Composition — 

Silica, 56.10 Containing oxygen, 29.13 



Lime, 24.18 

Magnesia, - - 1.40 

Alumina, - - « - 13.90 

Protoxide of iron, - - - 2.07 

Protoxide of manganese, - - .55 

Potash, 2.16 

Soda, .39 



6.87 
.56 

6.49 
.45 
.12 
.36 
.10 



100.75 14.95 : 29.13 

Oxygen as, 1. 1.96 

No. 65 — Iron Furnace Slag. Leveled '^Purple compact cinder , pro- 
duced when making soft grey irony Buffalo FurnacCy Greenup county j 

Kyr 

Differs but Uttle from the preceding in appearance and properties. 
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Specific gravity, 7:086 

Composition — 

Iroii, 93.12 

Graphite .... ^'^^l Total carbon. - - - 3.76 

Combined carbon, ... .65) 

Silicon, 1.06 

Slag, .14 

Manganese, - - - . .18 

Aluminium, .... .03, 

Potassium, 15 

Pliosplioru8,» . - - - .70 

Traces of sulphur^ magnesia and 

loss, .87 

100.00 

No. 68 — ^Pig-iron. Lahded ''High White Iron^ Bvffalo Furnace^ 

Greenup county^ KyP 
A very strong metal; fragments broken from the large piece with 
great difficulty; small fragments easDy crushed under the hammer; 
bard enough to wear out the best file, to which it scarcely yields; very 
light colored and fine grained. 

Specific grayity, 7.323 

Composition — 

Iron, - - - - - 94.70 

Graphite, .... t.20) ^^^ ^^^^^ . . ^.96 

Combined carbon, - - - .75) 

Silicon, .60 

Slag, .26 

Aluminium, .... .05 

Potassium, . - - • .14 

Magnesium, - - - . .02 

Phosphorus, ... - .48 
Traces of manganese, sulphur, 

and loss, > - • . . .80 

100.00 

A pretty pure iron, containing, however, a little too much phospho- 
nis^ a great pcMiden of this might possibly be lemoved by judioious 
mwagement in its convertion into bar iron. 

No. 69 — ^Ldionite. Lcibded '''Flag Ore, above ^ Umestone^ Greermp 

Furnace^ Gfreenup country jKy." 
A porous^ ochreous lookii^ sofl ore^ in flat layers, with some portions 
of reddish and dark reddish brown; adhering finnly to the tongtie. 
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Spedfic grKTitf. 2.681 

CompoBition, dried at 212° F. — 

Oxide of iron, - - - 38.50 — £6.96 per cent of Iron. 

Alomina, . . - . 3.37 

MagneMa, .... l.go 
Oxide of I 
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position, drted atSU^ F.— 




Oxide of iron. 


- 26.60 — 18.62 per eent. of Iron. 


Alumina, - . - 


- 2.S7 

• 


Magnesia, ... 


- .77 


Oxide of manganese. 


. .17 


Potash, - - - . 


- .34 


Soda, - - - . 


.17 


Combined water, 


- 6.68 


Silica and insoluble silicates. 


-63.90 


Trace of pbospboric acid. 





100.00 

The air-dried ore lost 1.6 per cent of nudstifre when dried at 
212° F. 

No. 72— LiMOHiTE. Labeled ^'Grey Limestone Ore^iutno limestone 
under it, Greenup Furnace, Greenup county, Ky.^'^ 

A dull, granular, and porous ore, adhering to the tongue; some 
grains of a dark color imbedded in a light colored cement, glimmering 
with a few minute spangles of mica; color, dark reddish-brown, with 
gray intermixed. Powder, dirty light reddish brown. 

Specific gravity, ? 

Composition, dried at 212*' — F. 

Oxide of iron, - - - *- 51.00 ■— 36.71 per cent, of Tron. 

Alumina, ... - j.27 

Carbonate of lune, - - - .47 

Magnesia, .... 1.43 

Oxide of manganese, - - .97 

Potasb, .62 

Soda, .28 

Combined water, ... 9. 81 

Silica and insoluble silicates, - 33.66 
Pbospboric acid, a trace. 

100.46 

The air- dried ore lost 2.2 per cent, of moisture when dried at 212^ 

No. 73 — ^LiMONiTE. Labeled ^' Black Bed, Greenup Furnace, Greenup 

county, KyP 

A dull looking ore; cdor, reddish brown, with portions of yellowish 
and reddish-ochreous* The lens shows dark grains imbedded, and 
minute- spangles of mica; adheres to the tongue. Powder of a dirty 
yellowish-brown color. 
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Specific gravity, ;S.446 

Composition, dried at211B** F. — 

Carbonate of iron, - - - 70.S9) ^^^^ ^^ ^^^ ^^ j^^^ 

Oxide of iron, " * - 13.14) 

Carbonate of lime, - - - 4.76 

Carbonate of magnesia, - - 4.68 

Carbonate of mangan'^se, * 1 .46 

Alumina, - - - - .37 

Phosphoric acid, - - - .18 

Potash, .19 

Soda, .06 

Silica and insoluble silioates, - 2.46 

Water and loss, - - - 2.34 

100.00 

The iEur-dried ore lost 0.3 per cent of moisture^ when dried at 212° 
R 

No. 76. — ^Ldibstone, (impure.) Labeled ^^Orey Limestone Ore, lies on 
the limestone^ Greenup Furnace^ Greenup county j -fiy." 

External a[^[>earance like that of a doll grey gianular limestone; 
some calcareous spar in parts; minute dark grains in a whitish o^aent 
are evident by the lens ; adheres to the tongue. 

Specific gravity, - - - - - - 2.803 

Composition, dried at 212** F— 

Carbonate of lime, - - - 71.46 

Carbonate of iron. - - - J'-'H 7.46 per cent, of /«». 

Oxide of iron, - - - 1 .66 ) 

Carbonate of magnesia, - - 3.73 

Carbonate of manganese, - .61 

Potash, .19 

Soda, .10 

Alumina, - - - - .47 

Silica and insoluble silicates, - 7.33 

Water and loss, - - - 1.47 

100.00 

- The air-dried rock lost 0.5 per cent of moisture when dried at 212^ 
F. 

No. 77 — ^LiMBSTONB. - Labeled J '^Limestone used as a FJuXj at Green- 
up Furnace^ Greenup county^ -ffy." 

A dull looking, light ^y, fine gianular limestone, with oiganic re- 
malns, and small portions of calcareous spar. 
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Spec:6c gravity, 2.977 

Composition, dried at 2; 2® F. — 

Carbonate of lime, ••••••.. 81.50 

Carbonate of magnesia, •---•.- 2.63 

Alumina, oxide of iron, &o., • - • - • • 1.15 

PoUbh, .13 

Soda, .10 

Silica and insoluble silicates* 3.97 

Loss, .-..--.••• ,.C2 



100.00 



The air-dried limestone lost 0.3 per cent of moisture when dried at 
212° 

No. 78 — ^Ibon Furnace Slao. Labeled ^^ Cinder produced at the Grem- 

up FumacCy Greenup county ^ ^." 

A perfectly vitrified slag, of a smoky-purple color; containing very 
few bubbles; fusing readily before the blow-pipe into a white blebby 
globule. 

Specific gravity, ..-•... 2.680 
Composition, dried at 212''— 

Silica, . . - . . 55.54 Containing oxygen, 28.84 

19.92 ** 5.66 

2.C9 «« 1.07 

16.54 " 7.73 

2.10 « .46 

.60 " .15 

2.30 " .39 

.14 « .092 



Lime, - . . - 

Magnesia, • . . 

Alumina, . • . 

Protoxide of iron. 
Protoxide of manganese, - 

Potash, - - - - 

Soda, . . . . 



Traces of pbospboric acid and loss^ .08 



100 52 15.49 : 28.84 

Oxygen nearly as • - 1. : 1.86 

No. 79 — ^PiG-moN. Labeled '^Pig-iron produced at Greenup Fumacef 

Greenup county^ Kff.^ 

A dark grey iron of medium coarse texture; flattens a little under 
the hammer^ but soon breaks to pieces} yields easily to the file. 



39 



i06 



dJlJiSlCAh tlEPOKT (« eEObOCtlOAL StmVEf. 



Specific grarity. 
Composition — 
Iron, 


. 91.29 


Graphite, 


. 3.13 ^ Totelearbsii^ 


Silicon, - 


. 3.67 


Slag. 

Manganese, 

Aluminium, 


- .«2 
. .48 
. .30 


Magnesium, 
Potassium, 


. .18 
. .05 


riiosphorus, - 
Sulphur, * 
Loss, 


. .67 
. .06 
. .06 



^87f 



100.00 

No. 80 — LiMONHE. Ldbdcd ^^Sofl Limestone Ore over tJie Ferrvginous 
Limestcney Baccoon ore hanky €recnvp oo^fiijfy Ky^ {mkkUe bad of 
ort iunhikirds of wtty up ihe hiUy) 

A iriable, porous ore; adhering to the tongue; color from deep red<* 
dish-broWt)y to reddieh-grey and light-grey; some portioBft ydtowisL 
Powder dirty red-brown color. 

Specific gravity, ..*-.- 3.019 
CkMnpostlion, dried at SIS'" F.— 
Oxide of iron. 
Alumina, 

Carbonate of lime, * 
Magneds', • • 
Oxide of naoganesev 
Potash, 

Soda, - . . 
tJombined Water, 
Silica and insoluble siKcates, - 23.67 
Loss, .25 

100.00 

The air<bied oie lost 2.8 per cent of tMMure, when dried at 
212° F. 



. e6 30 mm 47.62 per oent of .bwm. 

• 2.65 

• .47 

• .86 
w 1.65 
» .22 
- .10 
V 493 



No. 81 — LiMONiTR labeled ''Block Ore^ Raccoon Ore BankSj Green^ 

up CTfunfffy Kff^ 

A dull looking limonite; dark brownieh-rcd, with shades of lighter; 
porous } adhering to the tongue. Powder good Spanish brown color* 
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Spoci6« grwity, S.768 

Com po<i Lion, dried at 212° F. — 

Oxide of iroD, . - - - 76.{0 ^ 53.36 per cent. o( Iron. 
Aluminn. • - - -2 24 
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The air-dried ore lost 2.4 per cent of moisture, when dried at 
212° F. 

No. 83 — ^LiMONiTE. Labded ^^Main Upper Kidney Ore^ in the i/eUaw 
shakSy over the black shalesy Raccoon Ore Banks, high up in the hiUs, 
Greenup county, EyP 

In curved layers, sometimes around a nucleus; color from dark red- 
dish-brown to reddish-ocbreous-yellow; pretty dense, yet adheres slight- 
ly to the tongue. Powder of a dark reddish-brown color. 

8peci6c gravity, 3.547 

Composition, dried at 212^ F.— 

Oxide of iron, ... 80.60 — 66.44 per cent, of Inm. 

Alumina, .... .87 

Oxide of manganese, - - .77 

Magnesia, ... a- .40 

Potash, .21 

Soda, ....'. .35 

Combined water, - - - 9.51 
Silica and insoluble silicates, - 6.97 
Loss, .37 



100.00 

The air-dried ore lost 1.1 per cent of moisture, when dried at 
212° F. 



No. 84 — ^LiMESioNE. Labded ^^JUmestone from Old Toum creek, used 
as a flux. Raccoon Furnace, Greenup county, Ky^^ 

A dull yellowish-greenish, granular limestone; adhering slightly to 
the tongue. Powder of a light buff color. 

Specific gravity, 2.687 

Composition, dried at 212° F.-*- 

Carbonate of lime, 61.96 

Carbonate of magnesia, 2.35 

Alumina, oxide of iron, &c., 4.96 

Potash, .26 

Soda, .24 

Silica and insoluble silicates, 30.17 

Loss, .09 



lOO.OO 

Pie fubnliied rock lost 1. percent of moiiture, when dried at 212^. 



810 
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(• Total carbon* 



9.80 



Na 87— PiQ-ni05. Labeled ^Soft Grey Jrtm^ produecd at Raceo&n 
Furnacey when making dark purple cinder ^ Greenup county^ KyP 

A brilliaDt BpecimeD; of medium fine texture; of a grey color; 
yields eaeiiy to the file, but scarcely flattens under the hammer before 
it breaks to pieces; more easily powdered than any of the preceding 
specimens; dissolves sluggishly in diluted hydrochloric acid. 

SpeciBc gravity, 6.89S 

Oomposi lion- 
Iron, 90.18 

Graphite, - - - - 2.80 

Combined carbon, - • * 1.00 

Silicon, • - - - '•6.13 

SUig, 93 

Manganese, - - - • .68 

Aluminium, . . . p .08 

Potassium, • . . ^ .06 

Magnesium, - ^ - - • .07 

Phospborus, - - • - .87 

Sulphur, • • - . - .01 

101.21 

Contains quite a large proportion of silicon and slag. 

No. 88 — PiQ-iRON. Labeled ^'Pig-iron of medium texture^ produced 
when pea-green cinder is formed, Raccoon Furnace, Greenup co., Ky" 

Rather coarser grained, and darker colored, and less brilliant thap 
the preceding; yields easily to the file; flattens a little more under tb^ 
hammer than 86 ; is soniewhat tougher, yet easily hammered to ppwder* 

Speci6c gravity, 6.798 

Composition — 

- 81.86 

* Jsi ^^^ ^^^^' - - 5.13 



Iron, 

Graphite, 

Combined carbon, 

Silicon, • 

Slag, 

Manganese, 

Aluminium, 

Potassium, 

Magnesium, 

Phosphorus, • 

fiulphui; 

IiOSS, 



3.66 
.61 
.18 
.09 
.06 
.08 
.34 
.04 
.17 



WOM 
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No. 89 — Pio-iBON. Labeled ''High Iron, produced when furnace it 
viorkivg stiff, eipecially teiih grey block ore, Baccoon Furnace, Green- 
vp county, Ky." 

Lighter colored, finer graioed, and more compact than the two pre- 
ceding specimens; yields ivitb di£Eculty to the file; not sensibly flatten- 
ed under the hammer, but very eaeily cmehed to powder. 

Specific grayity, «.e67 
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Composition, dried at 212**— 

Volatile combustible matters, . - - . 38.814 

Carbon in the coke, • 62.237 

Ashes, 8.949 

100.000 

The per centage of sulphur was fouud to be 1.448. ThQ ashes coa- 
taiDed scarodfj a trace of sulphate of lime. 

No. 91 — Coal. Labeled ''Under part of eight to ten-inch coal in the 
. bed of Raccoon creeky three hundred and thirty feet wider main ore 
bank of Raccoon Furnace^ Greenup counti/y ^." 

A dull looking coal of a slaty structure ; fibrous coal with v^etable 
impressions on the layers; cross fracture deep black color, and moder- 
ate pitch-like lustre; no appearance of pyrites or other impurities; out- 
side part with an earthy or ochreous incrustation. Over the spirit- 
lamp, decrepitated slightly; swelled up somewhat^ but did not sollen 
much nor agglutinate. A splint coal. 

Sped 6c gravity, 1.393 

Composition, dried at the ordiLary temperature — 

Moisture, .... 6.20) ^^^ ^^^^j^ mzMfiX^ - 35.60 

Volatile combustible matters, - 30.30) 

Carbon in the coke, - - - 65.30) Carbonaceoos residue, . 64.60 
Ashes, (nearly white,) • - 9.20) 

100.00 100.00 

Composition, dried at 212**— 

Volatile combustible matters, ... - 31.962 

Carbon in the fixed residue, - . • - 68.333 

Ashes, 9.705 



100.000 

The proportion of stdplmr is only 0.453. The ashes contained 
merely a trace of sulphate of lime. This is quite a dry splint coal, 
which scarcely swells or agglutinates when exposed to heat; hence it 
would answer for the smelting of iron without previous coking. With 
such a coal as this, and the hot blast, the cheaper kinds of iron for 
common purposesy such as railroad iron^ can be most ecouomicalljr 
madeb 
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The air-dried ore lost 1.3 per cent of mmture, when dried at 212^ 

No. 94 — LiMONTTE. Labeled ^^Red and Blm mixed Block Ore^ Aman- 
da Furnace^ Greenup country Kt/.^^ 

A dark^ reddish-brown^ limonite; dull; porous; adhering to the 
tongue; some portions almost black, others lighter colored ; contains a 
few specks of calcareous spar, and minute scales of mica. Powdei; 
Spanish-brown color. 

Specific gravity, 2.835 

Composition, dried at 212^ F. — 
Oxide of iron, 
Alumina, 

Carbonate of lime. 
Magnesia, 
Potash, - 
Soda, 
Sulphur, 

Manganese, a trace. 
Phosphoric acid, a trace. 
Combined water, - - - 8.41 
Silica and insoluble silicates, - 24.97 



. 62.90 — > 44.04 per cent of Iran. 

- 3.15 

.57 

- .68 
.32 

. .04 

- .15 



101.19 

The wr-dried ore lost 2.6 per cent, of moisturey when dried at 212^ 
F. 

No. 96 — Ldionite. Labeled '' Honey-comb Ore, over the Umestonej with 
limestone ore, Amanda Furnace, Greenup courUy, Ky^ 
Irregular in form, containing cavities; intOTor, pretty hard, of a dark 
rust-brown color ; exterior, ochreous. Powder, brownish-buflf color. 

Specific grarity, 2,914 

Composition, dried at 2 12° F. — 

Oxide of iron, - - - . 81.87 — 57.33 per cent, of Iron. 
Phosphate of alumina, - - .97 
Phosphoric acid, - - - .23 
Oxide of manganese, '",66 
Magnesia, - - - - .33 

Potash, .07 

Soda, - - ... .14 
Combined water, ... 12.39 
Silica and insoluble silicates, - 3.67 

100.22 
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The uiHiried ore lost 1.6 p» cent of moisture, when dried at 212° F. 

No. 9t> — LmoKira Labeled "Be$t Limestone Ore, hdow Main Coal, 
Amanda Furnace, Greenup county, Ky." 
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Tbe air-diied ore lost 0.7 per oeni of moisture^ wh» dried at 
212° F. "Impracticable by itself/' probably because it is a carbonate, 
which would readily melt on the sudden application of a great heat, 
and, particularly, because it contains but a small proportion of the ma- 
terials for the formation of cinder. 

No. 98 — Ibon Fmn/tce Slio. LcMed ^^Pea-grem Cinder ^ usually 
produced when working tbe Hue UmesUme we and bhek ore^ at Aman- 
da Furnace^ Greenup county^ Ky.^'' 

Color, rather olive-green than peargreen; well vitrified, bnt neariy 
opaque, from the presence in it of minute air bubbles; translucent on 
the edges; before the blow-pipe, (^uite fiisible, melting into a Uebby 
globule. 

Composition, dried at 212^ F.— 

Silica, 50.94 Contaimng oxygen, 26.45 

Lime, 23.77 " 5.76 

Magnesia", - - - - 3.19 " 1.27 

Alumina, .... 16.50 " 7.24 

Protoxide of iron, - - - 2.61 •• .60 

Protoxide of manganese, • - 1.58 '' .35 

Potash, 2.24 " .38 

Soda, .77 " .20 

Phosphoric acid, a trace. 

100.00 15.80 : 26.45 

Oxygen i^earlj as -.-••--l.: 1.67 

The pfoportioa of lime, jcc, to the siliiai, is rath^ larger than is ab- 
solutely neoeasafy te iiis proper fusibdity; but this excess fitvors, to 
some extent, the s^pamtion of fdK>sphorufi and sulj^ju* from the iron — » 
injurious ingredients, which eause the formation oi white iron; the for- 
mer^ phosphorus^ in too large proportion, makes it brittle in the cold 
or '^cold ehevi^^ and th» Irttei makes it ^^hot short.^* 

No. 99 — ^Pig-Iron. Labeled ^^Plg4ron produced from (he red and blue 
llqcJc ore^ lowest led, Amanda Fumacey Greenup county, iE^" 

A silver-white iron, very fine-grained, and eoii^)act; broken under 
the hammer and reduced to powder with the greatest difficulty; so 
very hard as to indent the fiioee. of hammer W^ aavU; ^^ft^pug the 
file like ilie hardest steel. 
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Specific gnyitj, ...... T.4SS 

ComposmoD — 

Iron. 94.89 

Combined carbon, •. - - 3.00 (No grspbite.) 
Klicon, . . - . • 1.56 

Blag, .11 

Aluminium, a trace. 



318 CHEmOAL B£PORT OF QEOLOQIOAL 8UBYE7. 

Composition, dried at SIS'* F. — 

Carbonate of iron, - - - 60.36) _ ^^^ ^^^ ^^ j^ 
Oxide of iron, - - - 2.33^ ^ 

Alumina, 2.65 

Carbonate of lime, - . • 3.35 
Carbonate of magnesia, • - 3.58 
Carbonate of manganese, -^ 1.43 

Potash, .49 

Soda, - - - - - .05 
Siliea and insoluble silicates, • 24.67 
Water and loss, - - - 1.09 
Phosphoric acid, a trace. 

100.00 

The air-dried ore lost 0.7 per cent, of moisture^ when dried at 
212° F. A very good iron ore. 

No. 101 — Coal. Labeled ^^Mcdn Ashland Coaly above dayparting^ best 

for coking^ Greenup county y Ky?'^ 

A very pure looking soft bituminous ooal^ of a deep pitch-black 
color, and strong lustre; easily broken. Heated over the spirit-lamp 
it softened and swelled a great deal, and left a bulky coke. It seems 
to be a ^^fat'' bituminous coal, well adapted to coking. 

Specific gravity, - - 1.288 

Composition, dried at the ordinary temperature— 

V f .m'"' k ' k, ' .. ' " ,^"^[ Total volatile matter., - S8.30 
VolaUle combustible matters, - 34.90) 

Carbon in the coke, - - - 57.90) « , ^J «,^ 

Ashes. (puT,lish-grey.) - - 3.80f ^^^'^'^' ' ' ' 61-70 

IW.OO 100.00 

Composition, dried at 2 IS'' F. — 

Volatile combustible matters, - - - • 36.13 

Carbon in the coke, 59.94 

Ashes, 3.93 



100.00 
The per centage of Bulphur is, ... 0.734 

The ashes contain 0.093 per ceni of sulphate of lime. 

This is not qyite so soft and bituminous as the best Pittsbuig coal, 
but it is suflSciently so, doubtless, to answer all the purposes of the black- 
smith and the founder. It is also well suited to production of gas^ of 
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ted the chemical inyefitigation, daring the past seasons, absolutely pr^ 
eluded attention to this important examination. Should the survey be 
continued, it is hopeA that this field may be fully explored. 

Na 102 — Coal. Labeled ^^Coed with slate roof^ first bed above Ash- 
land Main Coalf Greenup county, Ky^ 

A pure looking, intensely black coal, with a high lustre, scaioely 
soiling the fingers; coated on the outside with ocfareous oxide of iron; 
some fibrous coal between the layers; showing vegetal^ impres^ons, 
and somewhat infiltrated with pyrites; heated over the q>irit-lamp, it 
swelled up and softened considerably ; probably a coking ooal, but not 
quite so good for this purpose as the preceding. 

Specific gravity, 1.301 

Composition, dried at the ordinary temperatures- 
Moisture, - - - - 500) Total volatUe matters, - 40.70 
Volatile combustible matters, - 35.70) 

Carbon in the coke, • - - 61.00) Moderately dense coke, - 69.30 
Ashes, (lilac colored,) - - 8.30) 



100.00 100.00 

Composition, dried at SIS'' F.— 

Volatile combustible matters, .... 37.679 
Carbon in the coke, - - - - ' - - 63.686 
Ashes, 8.736 



100.000 
The per cent, of n<//>Attr is, - - - - 1.818 

The ashes contained about 0.09 per cent of sulphate of lime. A 
very good bituminous coal, not quite as pure as the preceding, No. 100. 
(See Nos. 123 and 124 for other Ashland specimens.) 

No. 1 03 — LiMONFfE. Labeled ^ Block Ore, principally used at the New 

Hampshire Furnace, Greenup county, Ky^'^ 

A dull looking limonite, in irregular masses, partly in curved layers; 
color from dull reddish-brown to dull ochreous ; adhering slightly to 
the tongue; containing minute scales of mica. Powder of brownish- 
yellow ochre color. 
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%>ecific gravity, 8.111 

GompositioD, dried at 2lf^ F.^-- 

Oxide of iron, ... 57.90 mm 40.63 per cent of Iron. 

Alumina, .... ^.77 

Magneda, - - - . .72 

Oxide of manganese, - - .25 

Potash, .32 

Soda, .10 

Combined watef, ... 10.03 

Silica and insoluble silicates, - 27.67 
Phosphoric acid, a trace. 

Loss, ----- .24 



100.00 

The air-dried ore lost 1.3 per cent of moisture^ when dried at 
212° F. 



No^ 104 — LiM(»nTE. Lahded ^^ Variety of Block Ore, Nw Harmp- 
' shire Furnace^ Greenup county^ KyP 

Resembles the last, but is not in layers; adheres more to the tongue'; 
is more porous , appears rather more granular under the lens, and 
shows more glimmering specks of mica. Powder, dirty-yellow ochre 
color. 

Specific gravity, 2.708 

Composition, dried at 212"* F.— 

Oxide of iron, . - • • 13.25 ^^ 9.27 per cent, of Inm, 

Alumina, .... 4.95 

Carbonate of lime, - - - 1 .67 

Phosphate of lime, - - - .90 ^ Containing 0.$ of phos. acid. 

Magnesia, - - - - .61 

Combined water, . . ^ 4.37 

Silica and insoluble silicates, «- 74.36 



100.11 

This can hardly be called an iron ore; and its oonsiderable propor- 
tion of phosphate of lime makes it less valuable for the purpose of 
fluxing. 

No. 105 — ^LxMONTTE. Labeled ^^ Kidney Ore^ used occasionally at New 

Hampshire Furnace^ Greeny county^ Ky^'* 

In thin curved layers, the exterior of which is browni^-yellow 

ochreous; interior, dark reddish-brown. Powder^ between umber and 

yellow ochre color. 

41 
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Coinpo8ition«^ dried at 212^ F. — 

Oxide of iron, - - . 56.70 — 39.70 per eent of Ir^tk. 

Aluiotea« - - - - 3.76 

Magnesia, .... .63 

Oxide of manganese, - - .42 

Potash, - - - • .32 

Soda, .17 

Combined water, . - , 12.04 

Silica and insoluble silicates, • 26.97 



100.00 



The air-diied ore lost 2. per cent of moi%twrey when dided at 
212° F. 

No. 106 — ^LniONiTB. Labeled ^^Darh Red Lifnestone Ore^ New Hamp- 
shire Furnace^ Greenup courUt/y JJ^/' 

A y^ dark, reddi^-browB, almost black ore, mottile mth dark ted; 
dull; porous; adhering slightly to the tongue; some minute infiltra- 
tions of white ^[Mur. Powder, dark reddish-biown color. 



I^pecifie gra^itj^ 


* 


• 


2.363 


Conqposition dried at 21 2«*^ 








Oxide of iron, - 




- 


64.70 •» 46.31 per cent of Iran. 


Carbonate of lime, - 




• 


16.60 


Oxide of manganese. 




- 


2.16 


Magnesia^ 




- 


1.84 


Alumina, 




- 


.27 


Potash, - 




- 


.23 


Soda, 




- 


.06 


Combined water. 


/ a 


- 


7.12 


Silica and insoluble silicates. 


- 


6.47 


Loss, 


• 


- 


.67 



100.00 

The air-dried ore lost 1.7 per cent of moisture^ when dried at 
212° F. 

No. 107 — ^LiMONiTE. Labeled ^^Poor Sandy Ore^ not much used, at 
New ffampskire Ihimace^ Oreenup county Kyr 

A dull looking, granular ore, containing a considerable proportion 
of dear, rounded gnuna of sand, cemented aiMl mixed with Inrown oxide 
of iron, in some places with a pink and yellowish-white cementing ma- 
terial. Powder, brick-red color. 
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%emfie gtmvity, ? 

Compontion, dried at 212° — 

Oxide of iron, - - - - 32.10 — 22.48 peroent. of iron. 
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Specific gravity, 2.708 

Composition, driedat212**F.— 

Carbonate of lime, 97.86 

Magnesia, --- 1.30 

Alumina, oxide of iron, d(c., .65 

Potash, .16 

Soda, .60 

Silicioos residue^ - 1.27 



101.62 

A pretty pore limestone. Dried at 212% the air-dried limestone 
lost 0.3 per cent of moisture. 

m I 

No. 110— Iron Fubnacb Slag. Labeled ^^Dari Purple Glassy Cin- 
der , produced when making soft grey iron^ New Hampshire Fumacej 
Cfreenup county^ -fiy.'' 

Perfectly vitrified; of a more smoky tinge than any of the preced- 
ingy with a sUght tint of purple or violet; rather clearer, in thin pieces, 
than those previously examined; rather difficult of fusion; melting, 
before the blow-pipe, into a white blebby globule. 

Specific gravity, 2.719 

Composition, dried at 212'' F.— * 

Slica, 56.28 Containing oxygen, 29.22 



Lime, 19.70 

Magnesia, - - - - 6.13 

Alumina, .... 13.90 

Protoxide of iron, . • . 1.56 

Protoxide of manganese, - - 1.02 

Potash, 1.26 

Loss, .15 



5.57 

2.45 

6.49 

.35 

.23 

.21 



100.00 15.30 : 29.22 

* Oxygen nearly as, ^ 1. 1.91 

No. Ill — Iron Furnace Slag. Labded/'White Heaoy Cinder ^ pro- 
duced at New Hampshire FumaoCy Gremup county^ Ky^ 

A compact, greyish-white slag, of considerable density; neariy 
opaque, looking like some kinds of homstone; containing 1^ few small 
ah: bubbles, and some small pieces of reduced iron; before the blow- 
pipe it phosphoresced somewhat like lime or magnesia; proved quite 
fusible; intennesced grefttly, f^nd settled down \ntp^ ^ ^te blebby 
globule. 
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Specific grayitj, . . - - 
Compoeitioii, dried at 212^ — 

SiUca, 56.94 

Lime, 19.56 

Magneda, - - - - 6.59 

Alnmina, .... 14.SO 

Protoxide of iron, - - - 1.36 

Protoxide of manganese, - - .87 

Potash, 1.00 

Soda, .22 



2.787 



Containing oxygen, 

5.57 
2.63 
6.68 
.30 
.20 
.17 
.06 



29.25 



100 00 



Oxygen nearly as 



15.61 
1. 



29.25 
1.87 



Noi 112 — ^Iron Fubnacb Slag. Ldbded ''Ped-grem Oindery produced 
when making a good ruHy but iron somewhat close^ained. New Hemp- 
shire Furnace^ Greenup county^ Ky^ 

Ckxnposition, dried at 212^ — 



Silica, - - - . 
Lime, - - - - 
Magneria, ... 
Alnmina, . • . 

Protoxide of iron, - 
Protoxide of manganese, - 
Potash, - - - - 
Soda, - • . - 



56.74 

16.66 

5.20 

15.10 

2.17 

2.92 

1.66 

.36 



Containing oxygen^ - 

4.74 
2.08 
7.06 
.48 
.65 
.28 
.09 



29.46 



100.81 



15.38 : 29.46 



Oxygen nearly as, 1. : |.91 

The first two slags, (110 and 111,) do not differ much in ccnnposi- 
tion — ^the former is probably formed when there is an accidental excess 
of carbonaceous matter present; the latter when the oxygen of the 
blast somewhat prevails. In this last, the smaUer proportion of lime 
present throws some light on the simultaneous production of fine-grain- 
ed iron. The addition of more limestone would probably correct this. 

113 — ^PiQ-moN. Ldbded ^'Grey Pig-iron^ New Hampshire Furnace^ 

Greenup coufUyy KyP 

A coarse grained,, dark colored iron; flattens somewhat under the 
hammer, but soon breaks to pieces, and easily pounds to powder; yields 
easily to the file. 
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Specific gmvity, 6.845 

Iron, 93. 1« 

Graphite, * - *. * t.ss 
Silicon, - - - - * 1.2S 

Slag, .13 

Manganete, ..... .34 

AluminiaiB, ... % .62 
Potassium, - - - «* .33 
Sodium, ----- .21 

Phosphorus, - - - -1.30 

Magnesium, - - - - .06 

100.00 

No. 114 — PHhimoii. Labded ^Close tesBtured Pig4rm^ New Haimfh 

s/dre Furnace^ Greermp cmmtyj i^»" 

A very fine grained light-grey iron; flattens considerably tinder ttie 
hammer, but is readily poanded to powder; yields easily to the ffle> 
is a soft iron notwithstanding its 11^ color. 

Specific grayitj, 7.241 

Composition — 

Iron, 93.19 

Graphite, - 3.13 

Silicon. 1.28 

Slag, .18 

Manganese, .... .20 

Aluminium/ ... * ^44 

Potassium, - - - - .19 

Sodium, .09 

Magnesium» «... .06 

Phosphorus, .... 1.40 
Sulphur, a trace. 

100.16 

These two speoimens of pig-iron are ipemarkable for thdr large relar 
tire proportion oS phosphorus and of aluminium. The former most 
probably gives to them cold-short properties, as they are very easily 
pounded to powder on the anvil; the presence of the aluminium, mth 
the absence of a notable quantity of sulphur, may be the cause why 
this iron, although quite light colored, is yet soft; yi^dkig easily to 
the file. 

According to the well known experiments of Faraday and Btodart 
in England, the celebrated India Steel — the Woote-'-ot which are fiib- 
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ik»d;ed tbe DamaBCus blades^ owes itB peouliar exoelleDce to ihe piieseiiee 
of aluminium, which they fQUod ha it in i»N)portion3 varying fix)m 
1.3 to 0.024 per cent Hie usually correct Karsten i&^ however, dis- 
posed to doubt their conclusions in this respect^ although they are 
eorroborated by the experimente of Mushet It is probable, fmn the 
account which Karsten gives of his mode of investigation, (Band 1, 
section 484, of his Handbuch der MsenhtUtenkunde^) that the alumi- 
Ddum which, might have been present in the steel which he submitted 
tOL analyses escaped his observation. 

The recent interesting experiments of Deville and others, in Fmnce, 
in the production of aluminium in quantity, at a low price, prove that 
it can easily be alloyed with iron, as well as with many other metals. 
Its alloy with copper is light, hard and white. From its low specific 
gravity, only 2.56, it doubtless also reduces the relative weight 
of iron with which it is combined. Aluminium, the metallic basis of 
the earth of clay, (alumina,) has been recently introduced into the 
arts, in France, at a cost of about one-fifth of that of silver. It is a 
light, malleable mdal, nearly aa white as silver, of great sonorousness, 
which may be heated and melted without any loss by oxidation; it 
does not ruat in the moist air. 

No. 115— Sandstone. Labeled ^'Hearih Sandstonsj Nem Mamp^ldte 

Furnace, Cfreenup courdy, Ky^ 
A yellowish-grey fine-grained finable sandstone, containing small 
scales of mica; the grains of sand are rounded, and are cemented by 
a small amount of ferruginous material; structure somewhat lamellar. 

Specific gravity, 2.468 

Composition, dried at 212^ F. — 

Sand, 94.866 

Oxide of iron, alumina, Ac, 2.776 

Carbonate of lime, .197 

Carbonate of magnesia, .837 

Potash, .164 

Soda, - .047 

Loss, 1*126 

100.000 

No. 116 — SANDSfOWi L&bded ^Hearthstone after Uffo months expo- 
dure in Nem Hamp^dre FumacCr Greenup county, Ky.^^ 

Mudi harder^ (less final^) and more coapa<$t thaa the pseeedingi; 



1 
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scarcely adhering to the tongae; color, blidsh-grey with darker thin 
lines of stratification; no scales of mica visible. 

Specific grayity, t.407 

CompoBttion, dried at 212^ F. — 

Sand, <kc., 98.856 

Oxide of iron, altimi^, d(c.» .326 

Carbonate of lime, .066 

Magnesia, -- .249 

Potash, • • .164 

Soda, .029 

Loss, - - -, - - .365 

100.000 

If these sandstones were of similar composition at first, the intense 
heat to which the last specimen was exposed, seems to have removed 
some of the substances with which the sand composing it was mixed. 
How this occurred is not easily explained, unless we suppose it took 
place by sublimation. 

No. 117 — ^LiMONTTE. Laided ^^ Mount Saioage Main Orcy Greenup 

county^ Ky^ 

A dark, reddish-brown limonite; pretty dense; irregularly cellular; 
powder, dark Spanish-browQ color. 

Specific gravity, - •» - - . - 5.062 
Composition, dried at 212'' F.^ 

Onde of iron, - - - 86.16 i» 69.65 per cent, of Iron. 

Alumina, - - - - .84 

Oxide of manganese, - - .96 

Magnesia, - - • - .69 

Potash, .26 

Silica and insoluble siHcates, - 4.67 

Combined water, • - - 7.50 

Loss, .54 

100.00 

The air-dried ore lost 1.4 per cent of moisture^ when dried at 
312^ F. 

No. 118 — Carbonatb of Iron. Labeled ^^ Mount Savage Iron Ore^ 
under Main Ashland Goal, Chreenup county^ Ky.^^ 

A dark, umber-grey, fine granular minemi, having the appeamnce of 
a dull earthy variety of limestone. Specimen contains a concretionary 
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cast, as of a portion of a bianchiDg coral stem, which is of a light lead 
color. Powder, light umber color. 

Specific gravity, 3.468 

Composition, dried at 212° F — 



n 
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No. 120 — Carbonate op Iron. Labeled ^^Idmesiane Orey two to three 
feet thicky drifted after at the Clinton Furnace^ Greenup country Ky^ 

A dark grey, granular ore; yellowish and reddish-ochreous on the 
exterior; under the lens presents a confused crystalline appearance- 
Powder of a dirty buff color. 

^ecific gravity, ..----• S.5t4 

Composition, dried at 212'^ F. — 

Carbonate of iron, - - - 66.93) ^^ ^^ ^^^ ^^ j^^ 

Oxide of iron, - - - 8.63) *^ 

Carbonate of lime, - • - 1.97 

Carbonate of magnesia, - - 3.34 

Carbonate of manganese, - 6.03 

Alumina, - - - - 2.27 

Potash, ,07 

Soda, .18 

Slica and insoluble silicates, - 1 3. 1 7 



100.69 



No. 121 — Carbonate of Iron. Labeled ^Blue Orey under the coal; 
average one foot thick; from Hast fork of Little Sandy river j near 
Lezinffton and Biff Sandy Railroady three miles from Clinton Fur- 
naccy Chreenup countffy Ky^ 

Dark grey color, motUed with lighter and darker; fine granular; 
under the lens, dark semi-crystalliBe grains observed, in a light color- 
ed cement; adhering slightly to the tongue. Powder of a mouse^grey 
color. 

3.360 



Specific gravity, . . - 


- 


Composition, dried at 212** F. — 




Carbonate of iron. 


42.68 


Oxide of iron, 


17.02 


Carbonate of lime, - - - 


1.68 


Carbonate of magnesia, - 


1.62 


Carbonate of manganese. 


.71 


Alumina, . . - . 


2.06 


Potasb, 


.27 


Soda, 


.30 


Organic or bituminous matter. 


11.10 


Silica and insoluble silicates, 


20.66 


Water and loss, 

« 


2.01 



42.68) _32 37 ^^ ^^ ^£ j^^ 
- 17.02) ^ 



100.00 
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The aimltied ore lost 0.7 per cent of moisturei when dried at 
212" F. 

From tbe eomidenble proportioQ of bituminous matter coDtaioed 
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Specific gravity, 1.213 

Composition, dried at the ordinary temperature — 

Moisture, - - - - 4-20) ,J,^^^ ^^^,^j^ ^^^^^ . ^q^ 
Volatile combustible matters, - 35.80) 

Carbon in the coke, - - - 67.801 ^^^^ .... go.OO 
Ashes, (yellowish-grey,) • • 2.20) 

100.00 100.00 

Composition, dried at 212^ — . 

Volatile combustible matters, . . - - 37.37 

Carbon in the coke, 60.33 

Ashes, - - - . - . - . 2.30 

100.00 

The per centage of sulphur is .268. The ashes contained about 
0.09 per cent of sulphate of lime. This is evidently a very pure 
bituminous coal, containing but a small proportion of sulphur, and 
leaving less than the general average amount of ashes. 

No. 124 — FiBB-CLAY. Labeled ^No. 1, Fire-clay, below Main Coaly 

Ashlandy Greenup county, Ky.^^ 

A compact light-grey rock, with some discolorations of ochreous, 
and brown in the crevices and near the surface, from infiltration of 
oxide of iron; as hard as calcareous spar; not plastic with water until 
it has been ground to powder; presenting numerous minute spherical 
cavities, as though it had been full of i^r-bubbles; adhering to the 
tongue. 

Composition, dried at 212^ — 

Silica, 65.74 

Alumina, with trace of oxide of iron, 26.10 

Lime, .72 

Magnesia, - .. - . .73 

Potash, - ,66 

Soda, -------^-. .14 

Water and loss, 6.01 

100.00 

No. 125 — ^FiRE-CLAY. Labeled "iVb. 2, Fire-day, below Main Cod, 

Ashland, Greenup county, Ky^ 

An indurated clay, or soft clay-stone, of a dark grey color; barely 
yielding to the nail; softens down into a plastic majss when placed in 
water; burns white. 



• 
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Oomposilion, dried tXiM" F. — 

Silica, 61.74 

Alumina, with trace of oxide of iron, 33.90 

Lime, .62 
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Organic and volatile matters, ...•-«. 6.080 

Carbonate of lime, 1.264 

Carbonate of magnesia, .---.--- .447 

Carbonate of manganese, a trace. 

Alumina, oxide of iron, and a trace of phosphates, ... 8.490 

Potash, .086 

Soda, ..---• .034 

Silica and insoluble silicates, ..-.••. 80.670 

100.000 

This soil contains more than the usual proportion of carbonate of 
lime^ but it is not very rich in the alkalies. 

mCKMAN COUNTY. 

No. 127— White Eakth. Labeled "Part of the White Deposit ai the 

Iron Banks, ColumbuSy Mckman county, -Sy-" 

A nearly white, (with a slight tint of grey,) fine granular soft mass, 
easily crushed with the fingers to a fine granular powder. 

Composition, dried at 212^ — 

Silica and insoluble silicates, 90.99 

Alumina, oxide of iron, and a trace of phosphate, - • ^ 3. 60 

Carbonate of lime, - .90 

Carbonate of magnesia, 4.35 

Potash, - .07 

Soda, *.... .02 

Loss, - - -' .07 

100.00 

The air-dried earth lost 1.6 per cent of moisturey when dried at 
212^ F. 

No. 128 — Soil. Labeled ^"White Soil of Bayou de Cldenney at Mos- 
cow, Hickman county, Ky., {quartemary formtUion.^^) 

A light grey soil, almost white, containing a proportion of rounded 
particles of clear quartz, and some irregular concretions containing 
peroxide of iron. 
• The air-dried soil lost 2.3 per cent, of moisture, when dried at SoO°. 

One thousand grains of the air-dried soil, treated with water con- 
taining carbonic acid, in the manner previously described, gave op in 
solution only 0.27 grains of soUd extract, which was found to have the 
£bUowing composition, viz: 

•See Ai^>endix for the pfopoftion of phosphoric acid in this and the other soils. 
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Organic and volatile matten, 

Carbonate and phosphala of lime, and carbonates of magnesia and 

iron, 

Alkaline salts, (containing .006 potaah.) 

Silica, 
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HOPKINS COUNTV. 

No. 130 — ^LiMONiTE. Labeled ^'Red Ochreom Iron Ore, BunPs Gap^ 

near Alfred Totvne8\ Hopkins county, Ky^ 

A soil, porous mass, soiling the fingers, of red, yellow, and brown- 
ish ochreous matter. Powder of dirty orange-red color- 
Composition, dried at 212** F.— 

Oxide of iron, ... 68.76 ■— 41.14 per cent, of Iron. 

' AlumiDa, - - - - 4.10 

Carbonate of lime, - - - .10 
Sulphur, - - - . ,16 

Traces of magnesia, manganese, 

and phosphoric acid. 
Silica and insoluble silicates, - 26.60 
Combined water and loss, - 10.40 



100.00 



The air-dried ore lost 3.2 per cent of moisture, when dried at 
212° F. 

No. 131 — LiMONTTE. Labeled ''Iron Ore, above the Black Band, head 
waters of Stewarfs creek, Hopkins county, Ky.^^ 

A fragment of a nodular mass, of a lamellar structure; compact; 
color, yellowish-brown; adheres to the tongue. 

Specific gravity, 2.83 

Composition, dried at 212^ F. 

Oxide of iron, ... 62.16 •» S6.52 per oent. of Iron. 

Almmina, ^ - - - 7.70 

Magnesia, - - - - .23 

Potash, .23 

Soda, .23 

Phosphoric acid, lime, and oxide 

of manganese, traces. 

Silica and insoluble silicates, - 26.70 

Combined water, - - - 11.80 

Loss, .96 



100.00 



The air-dried ore lost 1.7 per cent of moisture, when dried at 
212° F. 



CHEUICAL EBPOBT OF QEOLOQICAt. BUBrET. 337 

No. 132 — Impure Bhuminous Carbonate of Lime. Labeled "Blade 
Band Iron Ore, head waters of Stewart's creek, Toumes ^ Kirk' 
wdTs, Hopkins county, Ky." 
A dull olive-btack, hard mineral; fracture eveo; earthy. 
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Specific gravity, t.613 

Composition, dried at 212*» F.— 

Carbonate of lime, - - - 40.09 

Carbonate of magnesia, - - 22.17 

Carbonate of manganese, - .28 

Carbol[iate of iron, - - - 7.32 

Oxide of iron, ... 3.55 

Pbospbate of lime, - - - 2.24 

Alumina, - - - - .17 

Potasb, .21 

Soda, .14 

Bituminous matter, - - - 7.25 

Silica and insoluble silicates, - 16.60 



100.00 

The air-dried pbwder lost 0.6 per cent of moisture^ when dried at 
212^ F. 

This resembles the preceding in composition and properties. 



No. 3 34 — Ieon Oeb. Laieled ^^Uead waters of Stewards creek, near 
the Black Bankj {^productive ore?) Hopkins county y Ky.^^ 

A porous^ fine granular, light dove-grey colored rock; resembling 
impure limestone; adheres to the tongue; weathered sur&ce ochreous. 
Powder, light yellowish-grey color. 

Specific gravity, 2^48 

Composition, dried at 212^ F. — 

Oxide of iron, - - - 25.08) oc •a ^^ ^«# ^r r 

^ ^ *. .-.«.}•-■ 25.30 per cent of Inm. 

Carbonate of iron, ... 17.84) 

Carbonate of lime, ... 5.97 

Carbonate of magnesia, - - 7.30 

Carbonate of manganese, - 1.20 

Alumina, - - - - 1.00 

Pbospboric acid, - - - .36 

Potash, .20 

Soda, .09 

Bituminous matters, - - 2.51 

Silica and insoluble silicates, - 34.66 

Water and loss, - - - 3.81 



100.00 

The air-dried powder lost 1. per cent of mmturcj when dried at 
212^ F. 
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Not a very rich ore^ bat not too poor to be smelted with adv^tage 
— especially to mix with richer mineral. 

No. 135 — Coal. Labeled ^^WtigkCs Mountain Coaly Townes ir Kirk- 

weUy Hopkins courdy^ Ky^ 

A very pure looking, soil, and fiiable coal; not soiling the fingers; 
some portions haying a coarse granular fi^acture, others flat conchoidal; 
no appearance of pyrites or other impurities. Small fragments heated 
over the spirit lamp softened, swelled up, a6d agglutinated, leaving a 
spongy coke. It appears to be a coking coal. 

Specific gravity, -..,-.. 1.288 

OomposiUon, dried at the ordinary temperature — 

Moisture. .... 7.20) ^^^ ^^,^^jj^ ^^^^^^^^ , ^,^ 

Volaule combustible matters, > 34.20) 

Carbon in the coke - - - ^^.30)^^^^^^^^^^^ ^ ^^^ 

Ashes, (dark gr^,) - - 2.30) ^ 



100.00 100.00 

Composition, dried at 212** F. — 

Volatile combustible matters, - - • - 86.86 

Carbon in the coke, -•---• 60.67 

Ashes, 2.47 



100.00 



The per centage of sulphur is 0.106. The ashes contain no appre- 
ciable quantity of sulphate of lime. 

No. 136 — Coal. Labeled ^^RohinsotCs Coal^ Clear creeky one-half mile 

west of railroady Hopkins countyy Ky.^^ 

A soil coal; easily broken; of a pitch-black color; surface and fis- 
sure stained with oxide of iron and gypsum; and shows iridescent 
colors; heated over the spirit-lamp, it softens and swells up; probably 
a coking coal. 

Specific gravity, --.*- .,-1 .272 
Composition, dried at the ordinary temperature— 

Moisture, .... 4.40) ^^^^ ^^j^^,j^^^ ^^^ 

\, - 41.10) 



Volatile combustible matters. 
Carbon in the coke, - 
Ashes, (reddish-grey,) 



^3 4oi ^^^'^^^ *®*^ ^^'^ ' ^^ 



UKXOO 100.00 
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Oomposition, dried at 212"* F. — 

Volatile combustible matters, 42.991 

Carbon in the coke, 63.452 

Ashes, 3.6^7 



100.000 
The per ceat.of «tf(pAt£ri8, . - - - 1.660 

The ashes coDtained a trace of solpl^te of lime. 

No. 137 — Coal. Labeled ^^Pond River Cody under the bridge^ near 

McNary^Sj Hopkins eountijy Ky.^'^ 

Easily broken; coated in the fissures with ochreous matter; cross 
firacture, pretty pure pitch-black, and lustrous; heated OTer the spirit^ 
lamp, it decrepitated considerably ; softened and swelled up very much 
into a spongy coke; probably a coking coal. 

Specific gravity, - - - .- - - - 1.297 
Composition, dried at the ordinary temperature — 
Moisture, - - - - 6. 



Volatile combustible matters, • 35 
Carbon in the coke, - - - 63 
Ashes, (dark brick-red,) - - 6 



•^^l Total volatile matters, - 40.30 
.20) 



Carbon in the coke, - - - 63.60) Coke, rather hard, . - 69.70 

1.20) 



100.00 100.00 



Composition, dried at 212° F. — 

Volatile combustible matters, - - - - 37.09 

Carbon in the coke, 66.38 

Ashes, 6.63 



100.00 
The per centage of stdphur is, • - - 1.122 

The ashes eoniaiining 0.13 per cent, of sulphate of lime. 

No. 138 — Soil. Labeled ^'Soil and Sub^soilj Captain Davis* famiy 

Hopkins county ^ Ky.^ {Coal Measures^) 

The dry soil is of a greyish-buff color, (u little more grey than the 
common post-oflSce paper.) Washed cwrefuUy with water it left about 
79. per cent of very fine sand, of a dirty-buff color. 

Dried at 330° F., the air-dried soil lost 1.86 per cent, of moisture. 

One thousand grains of the air-dried soil were digested in water con- 
taining carbonic acid, like the preceding, but the experiment was lost 
fi^om the bursting of the cork when it was too late to repeat it. 
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The composition of this mhI, dried at 330^ F.» is as foUows, yic: 

Organic and rolatile matters^ 3.88 

Alumina, oxide of iron, and trace of phosphates, - - - 6.15 

Carbonate of lime, - .06 

Carbonate of magnesia, .21 

Oxide of manganese, a trace. 

Potash, .10 

Soda, .06 

Silica and insoluble silicates, 89.19 

Loss, .36 

100.00 

It cannot be called a very fertile soil. 

UVINGaTON COUNTY. 

No. 139 — ^LiMONiTE. Labeled ^'8ugar Creek Iron OrCfHopeweU Iron 

WbrkSy Livingston county y KyP 

A dark brown limonite, reddish ochreous on the surface j hard enough 
to strike fire with steel, from the presence of infiltrated silex, which 
gives it, in some pieces, a brecciated appearance. Powder, brownish- 
yellow ochre. 

Specific gravity, 2.8&7 

Composition, dried at 212^ F.-— 

Oxide of iron, - - . - - 35.97 — 25.27 per cent, of Itqu. 
Alumina, - - - - .80 

Phosphoric acid, - - - .73 
Carbonate of lime, - - - .55 
Magnesia, - - - - .13 

Potash, .21 

Soda, 34 

Combined water, - - - 6.60 
Silica and insoluble silicates, - 64.25 
Loss, .42 

100.00 . 

The air-dried ore lost 1. per cent, of moisture^ when dried at 212° 
F. 

No. 140 — Soil. Labeled ^^Soil from summit of hilly near Hopewell 

FurnaQe, Livingston count y^ Ky^ 

Dry soil, of a buff color. Three pounds of the soil sifted through 
a seive with two hundred and fifty-six appertures to the inch, left 
about one ounce of cherty and ferruginous pebbles, of various sizes, 



• 
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from that of a peach kernel down. One thousand grains, digested in 
water saturated with water containing carbonic acid, as previoosly de- 
scribed, yielded only 0.453 grains of solid extract; this, dried at 212^ 
F., heated with pure water, left of insoluble matter, dried at 212®, 
0.183 grains of the following 

Oomposition — 

Silica, ' 0.076 

Carbonate of magnesia, ... ^ - - - .076 

Carbonate of lime, alumina, oxide of iron, d^c, . . - .031 

The portion dissolved by the water weighed, when dried at 212®, 
0.270 grains Ignited in a platinum capsule it lost^ of 

Organic and volatile matters, 0.173 

The fixed residue consisted of — 

Carbonate of lime, .027 

Carbonate of potash, .036 

Carbonate of soda, .030 

Carbonate of magnesia, Jbo., <kc., .004 

The composition of this soil was found to be as follows, dried at 
300"^ F. 

Organic an4 volatile matters, 3.240 

Carbonate of lime, .037 

Carbonate of magnesia, .405 

Alumina, oxide of iron, and trace of phosphates, ... 9.770 

Potash, .108 

Soda, .200 

Silica and insoluble silicates, 85.830 

Carbonate of manganese, .410 

100.000 

The air-dried soil lost 3.7ft per cent of moisturey when dried at 
300^ F. 

The burnt soil has a handsome dark or&nge or salmon color. Im- 
perfectly washed, it left fine sand, mixed with small rounded firagments 
of silicious minerals, like semi-opal, chalcedony, &c., &c. 

LOGAN COUNTY. 

No. 141 — Soil. Laleled ^^Soily southern part of Logan county j Ky.j 
ten miles from Franklin, on the road from Keysburg* {Sub-carbo- 
niferous formationy^ 

The dry soil is of a light Scotch snuflf color. Carefully washed 
with water it left about 69. per cent of very fine sand, of a dirty buff 
color, containing small beautifully rounded particles of quartz, dear, 
milky, and reddish, with small particles of a fermmnous mineral. 



r 
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One thousands grains of the au*-dried soil digested in water contain- 
ing carbonic acid, yielded 1.37 grains of solid extract^ which had the 
following composition, viz: 

Volatile and organic matters, 0.62 

^lica, -,... 06 

Oxide of iron, alumina, and trace of phosphates, - - - • 1.77 

Carbonate of lime, .--- ^33 

Oxide of manganese, - - - .18 

Potash, - -, .02 

The air-dried soil lost 2.3 per cent of moisture^ when dried at 300° 
F., and had the following composition^ viz : 

Organic and volatile matters, 3.500 

Oxide of iron and alumina, 5.160 

Carbonate of lime, .196 

Carbonate of magnesia, - - - .118 

Carbonate of manganese, .119 

Phosphate of lime, .045 

Potash, .181 

Soda. - - - - .171 

Silica and insoluble silicates, - . 90.060 

Loss, "450 

100.00 
LYOjr COUNTY. 

No. 83 — ^LmoNiTE. Labded ^'Iron Oriy Chandler Bcmki KeUy^Sy Su- 

wanner Furnace^ Lyon countyy Ky^ 

A hard, dark reddish-brown limonite, hard enough to scratch glass; 
very compact; in curved layers; exterior surfece, reddish and yellow- 
ish ochreous; powder of a brownish-yellow ochre color. 

Specific gravity, 3.638 

Composition^, dried at 212^ F. — 

Oxide of iron, - - - - 71.74 — 60.24 per cent, of Lron, 

Alumina, - - - - 1.40 

Phosphoric acid, - - - .96 

Potash, - - - - - .42 

Soda, .44 

Combined water, ... 9.34 

Silica and insoluble silicates, - 16.70 
Traces of oxide of manganese, 
magnesia and lime. 

100.00 
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* 

The air-dried ore lost 0.7 per cent of moisture^ when dried at 212^ 
F. 

A .very rich silicious iron ore ; probably not as easily reduced as the 
softer and more porous ores. 

No, 143 — Limestone. Labeled ^^ Iron Or ey Backster's Banky Kdly\ 

Furnace^ Lyon county ^ Ky?'* 

A hard limonite. . 

Specific gravity, 3.37 

CompositioD, dried at 212^ F. — 

Oxide of iron, - - - 71.60 — 60.07 'per cent of Iron. 

Alumina, - - - - 2.30 

Magnesia, - • - - .16 

Potash, .06 

Soda, .09 

Combined water, - - - 10.40 

Silica and insoluble silicates, • 16.40 

Loss, .11 

Traces of lime, oxide of manga- 
nese, and phosphoric acid. 



100.00 

The air- dried ore lost 1.1 per cent, of moisture when dried at 212^. 

Na 144 — LiMONiTB. Labeled '^Hydrated Brown Oxide of Iron, Alex- 
ander' Sy Jive .. ties from Paducahy Bkmdvijie road, McCracken coun- 
ty, Kyr 

A hard, fine granular limonite; portion of a large piece in curved 
layers; color, dark purplish-brown; exterior of layers bright oohreoua 

Specific gravity, 3.66 

Composition, dried at 21 2"* F.— 

Oxide of iron, - - - 83.80 «- 68.68 per cent, of Inm, 

Alu/nina, .... .eo 

Oxide of manganese, - .60 

Potash, - - - - - .13 
Soda, a trace. 
. Magnesia, a trace. 

Phosphoric acid, . - - 0.07 

Combined water, ... 8.30 

Silica and insoluble silicates, - 6.60 Of which 6. Silica, 

100.00 
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MUHLENBUBG COUNTY. 

No- 145 — ^LiMONiTE. Labeled ^^Iron Ore^ Haws^ ridgej one and a half 
miles from Greenville^ MiMenburg county^ Ky^ 

A portion of a nodular mass, of a greyish-'ieddish-brown color; 
rough earthy fracture; adheres to the tongue. 

Specific gravity, 2.671 

ComposiUoD, dried at Sl^"" F.— 

- 48.70 M> 34.10 per cent, of Iron. 



Oxide of iron, 

AluminSy 

Lime. 

Magnesia, 

Phosphoric acid, 

Oxide of manganese. 

Potash, • 

Soda, 

Combined water. 



- 2.70 

.06 
.68 

- .31 
.08 

- .36 
.12 

- 11.20 



Silica and insoluble silicates^ • 36.90 



100.00 



The air-dried ore lost 2.2 per cent of moisture^ when dried at 
212° F. 

No. 146 — ^Ldiootte. Labeled ^^ Jenkins* Ore Bankj four miles soulhr 

east of Old Furnace. Mu/ilenburg counfyy Ey.^^ 

A porous, yellowish-brown ore, with darker layers. Powder, yellow 
ochreous. 

Specific gravity, 2.83 

Composition dried at 212® — 

62.20 — 43.66 per cent of Iron. 



Oxide of iron, • . • 
Alumina, • • • 

Lime, . • • 

Magnesia, • • • 
Brown oxide of manganese. 
Phosphoric acid. 
Potash, - • - • 
Soda, . - . . 
Combined water. 
Silica and insoluble silicates, 



2.62 

.39 

.26 

1.30 

2.66 

.21 

.03 

11.60 

19.30 

100.36 



44 
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The air-dried ore lost .3 per cent of moisture^ when dried at 
212° F. 

Its considerable proportion of p)iosphoric add injures the value of 
this ore. 

r 

No. 147 — ^LiMONTTE. Lahded ^^Iron Or By mth Sandy inerustaUmSj 

Kincheloe^s Blvffy MuMenburg county ^ Ky. 

A hard; compact^ cqncretionary limonite; specimeQ of a curved 
fonn^ as though it is part of a large reniform nodule; the outeide cov- 
ered with sand cemented with oxide of iron; interior of the curved 
mass with mamillary and conical projections, rising from a comparative- 
ly smooth surface; general color, dark reddish4)rown ; exterior sur- 
faces, reddish and yellowish ochreous. 

Specific gravity, S.46 

CSomposition, dried at SIS'" F.— 



Oxide of iron» 

Alumina, ... 

Magnesia, • . - 

Lime, . - • • 

Oxide of manganese. 

Phosphoric acid, - HI 

Potash and soda, (not estimated 

Combined water. 

Silica and ioM^uble silicates. 



) 



ao.70 wm 4S.50 per cent of ihin. 
J.87 
.20 
.44 
.20 
.65 

U.OO 
25.10 



100.14 

The air-dried ore lost 1.2 per cent of moisturCj when dried at 
212° F. 

A pretty rich iron ore, notwithstimding the sand which is ptresexit 

No. 148— Bituminous Carbonate of Iron. Labeled ^^Clay Irm-stanej 
between Turner* s and Buckner^s Old Iran WorkSy MuUenlurg county ^ 
Kyr 

A nodular mass^ of a dark drab color; compact; hard; the exterior 
layers having an ochreous appearance^ 
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The air-dried powder lost 0.6 per cent of moisture^ when dried at 
212^ 

Like the preceding, this would probably require no limestone or 
other fluxing material for smelting it; aod containing less phosphoric 
acid it is probably a more valuable ore, although its proportion of metal- 
lic iron is a little less. Ores of this kind may be more economically 
worked than any others. 

No. 150 — BiTDMiNOus Carbonate of Iron. Labeled ^^Shaty Black 
Band Iron Ore, waters of Battist creek, Muhknburg county, Ky^ 

A hard slaty mineral, of a very dark grey color in the interior of 
the layers; exterior of a dark reddish-brown; powder, umber color. 

Specific gravity, 2.94 

Composition, dried at 212** F — 

Carbonate of iron, - - - 64.90) ^a k^a^^ * t t 
^ . , ^ . ' ^ ,A 36.54 per cent of Iron, 

Oxide of iron, . , . 7.41) 

Carbonate of lime, - - • 3.25 

Carbonate of magnesia, • •6.57 

Carbonate of manganese, - LI 8 

Alumina, 60 

Phospboric acid, ... .35 

Potash, 17 

Soda, ----- .52 

Bituminous matter, • - -7.87 

Silica and insoluble silicates, - 7.07 

Loss, .11 



100.00 



The air-dried powder lost 1. per cent, of moisture, when dried at 212^ 
This is also a very valuable ore, but in consequence of its small pro- 
portion of silica, may require the addition of silicious ore, or other sili- 
cious material to flux it in the furnace. 

No. 151 — ^Bituminous Carbonate of laoN. Labeled ^^ Black Band Iron 

Ore, Ford's Well, Muhlenhurg county, Ky.^' 

Nearly black, with striae of dark umber color; hard; compact; pow- 
der of f^n umber color. 
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2.924 

36.80 per cent, of Iran. 



Specific gravity, 
Composition, dried at 212** — 
Carbonate of iron, - 


- 74.461 


Ozide of iron, - - - 


- 1.16! 


Carbonate of lime, - 


- 2.45 


Carbonate of magnesia, - 
Carbonate of manganese, - 
Alumina, ... 
Phosphoric acid. 

Potash, ) ^^^ estimated. 
Soda, ) 


- 4.70 

- 1.03 

- . .70 

.38 


Bituminous matter, - 


. 7.90 


Silica and insoluble silicates, 


- 6.96 


Water and loss. 


- 1.28 



100.00 

The air-dried powder lost 1. per cent of moisture j when dried at 
212^ 

This ore very much resembles the next preceding; it contains a lit- 
tle less silicious matter than that 

No. 152 — ^Bituminous Carbonate of Iron. Labeled ^'Grrey Band, 
( productive iron ore?) Slate Bank between Turner* s and Buckner^s 
Old Iron Works, Muhteriburg county, Ky.^^ 

A hard^ dark grey mineral, with darker horizontal striae; fine gran- 
ular; powder, mouse-grey color. 

Specific gravity, 3.218 

Composition, dried at 212^. — 

Carbonate of iron, - - * 64.32) „ , ^ ^^^ ^^ j^ 

Oxide of iron, ... 6.76) 

Carbonate of lime, - - - 3.87 

Carbonate of magnesia, - - 2.97 

Carbonate of manganese, - 2.68 

Alumina, . - - . .50 

Phosphoric acid, - - - .63 

Potash, - . - - ^ - .08 

Bituminous matter, - - - 4.44 

Silica and insoluble silicates, - 21.96 

Water and loss, - - - 1.91 



100.00 

The air-dried powder lost 1. per cent of moisture, when dried at 
212^. 
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This would doubtless prove a profitable ore; it would require the ad- 
dition of a little limestone to flux it in the furnace. 

The comparison between the composition of these specimens and 
that of the black hand ores of Scotland^ will be made in the tabular 
view to be given at the end of this report. 

No. 153 — Carbonate of Iron. Labeled ^'Carbonate of Irm, from the 
Slate Ore Bank, between Turner^ 8 and the Old Furnace^ Muhkhbwrg 
countt/, Ky^ 

A pretty compact ore; dark grey in the interior^ looking like a dark 
grey limestone; ochreous and reddish on the exterior; powder of a 
greyish-buff color. 

Specific gravity, 3.289 

Composition, dried at 212'' F. — 

Carbonate of iron, ... 62.59) -^ «/» * r r 

^ . _ ^ . . . ^nf ^^-^ F*" <5ent of /row. 

Oxide of iron, ... 14.79) 

Carbonate of lime, - . - 2.67 

Carbonate of magnesia, - - 4.69 

Carbonate of manganese, - 1.42 

Alumina, - - - - 1.87 

Phosphoric acid, a trace. 

Potash, - - - - ,28 

Soda, .12 

Silica and insoluble silicates, - 8.19 

Water, bituminous matter, and 

loss 3.43 



100.00 

The air-dried powder lost 0.8 per cent of moisturey when dried at 
212^ 

A very good ore which could probably be wnelted without any ad- 
dition of lime. 

No. 154 — ^Bituminous Caebonatb of Lime. Labeled ^^Black Band Iron 
Ore^ one and a half miles northwest of Greenville^ MtAlenburg county y 

Kyr 

A dark colored, hard rock, with an even earthy fracture; weathered 
surfaces drab colored. 
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Specific gravity, 
ComposiUon, dried at SIS" F.— 
Carbonate of lime, - 


- 85.00 


Carbooate of magneaia, - 
Alnmina and oxide of iron. 


- 1.15 

- 1.57 


Oxide of mauganeae, a trace, 
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The composition^ dried at this temperature is as follows : 

Organic and volatile matters, 6.80 

Oxide of iron and alumina, 6.05 

Phosphate of lime, - - .08 

Oxide of manganese, .31 

Magnesia, ---------- .54 

Carbonate of lime, 1 .07 

Potash, . - .19 

Soda, .03 

Silica and insoluble silicates, 86.64 

Loss, .29 

100.00 

Not very rich in phosphates, nor in alumina and oxide of iron. 

No. 156 — Coal. Labeled ^McLeaUy) Airdne Coal, below the day 
parting, six and three-twelfth feet thick, Mahlenburg county, Ky.^'* 

A pure, soft and friable coal, of a shining pitch-black appearance; 
fibrous coal between the layers; no appeaiunce of pyrites or other 
impurities; fragments heated over the spirit-lamp, softened, swelled up 
and agglutinated into a light cellular coke; probably a good coking 
coal. 

Specific gravity, 1.221 

Composition, dried at the ordinary temperature— 

Moisture, - - - - 3. 10) ^^^^^j ^^j^^.,^ ^^^^^^ , ^g^^ 

Volatile combustible matters, - 45.30) 



Volatile combustible matters, 

Carbon in the coke, - 

Ashes, (reddish-grey,) - -3. 



Carbon in the coke, - . - 48.a0) ^^ .... 51.6O 

MO) 



100.00 100.00 

Composition, dried at 212® F. — 

Volatile combustible matters, • - • • 46.749 

Carbon in the coke, 60.062 

Ashes, - - - - - - - - 3.199 

100.000 
The per centage of nc//?A«r is, - - - 1.35 

The ashes contained no marked amount of sulphate of lime. 

No. 157 — Coal. Labeled ^^Eade^s Coal, two miles and a half souihr 

west of Greenville, MvMenburg county, Ky.^^ 

A soft, pure pitch-black coal, with fibrous coal, exhibiting vegetable 
impressions, between the layers; no appearance of p3rrites or other im« 
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pureties, heated over the spiriirhtmp^ it doftened and swelled up a good 
deal^ and left a light coke; probaMy a good coking coal. 

Specific gravity, - l.t60 

Composition, dried at the ordiLaiy temperature-* 



Yolatile combustible mAtters, - 97 
Carbon in the coke, - - - 66.10) ^, 
Aihes, (purplish,) • • • 3.50) 



• 59.60 



100.00 100.00 

Composition, dried at 212^— > 

Volatile combustible matters, . « • . 38.684 

Carbon in the coke, 57.716 

Ashes, 3,600 



100.000 
The per centage of nUphur is, ... .654 

No appreciable amount of sulphate of lime in the ashes. 

No. 158— OoAL. Labeled ^^ Clark* 8 Coaly Pond river j on Prineitdn and 

Greenville roady Muhlenburg county^ KyP 

A very finable, dull looking coal; not soiling the fingers; breaking 
into small fragments; heated over the spirit-lamp it burnt only for a 
short time with a flame; did not s(^n nor swell up; and the readuum 
bunt on the hot iron, after removal firom the lamp, like rotten wood. 

Specific gravity, - - 1.348 

Oomposition, dried at the ondinary temperature — 

Moisture, • - - • J'J^l Total rolatil^ mittei, • 33.30 
Volatile combustible matters, - 24.60) 

Carbon in the fixed rekiduum. . 59.201 F-„edw«d«.. • - 66.70 

Atfbes, (neatly white,) - - 7.60) 

100.00 100.00 

Oomposition, dried at tX^"" F.— 

Yolatile combustible matters, .... 26.944 
Carbon ill ^t fixed rendue, .... 64.840 
Ashes, 8.216 



100.00 
The per oenUge of niphmr !>,••• .SJjQ 

48 
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OWSLEY COUNTY. 

No. 159— Coal. Labeled ''Todd ^Y Crittenden's Coal, from the Three 
Forks of the Kentucky river , Owsley countyy Ky^ 

A good specimen of Kentucky river coal; of a pitch-black color, 
and considerable lustre|; fibrous coal, with yegetabie impressions be- 
tween the layers; over the spirit-lamp it swells up somewhat^ but does 
not agglutinate as much as the Pittsburg coal; a somewhat dry bitumi- 
nous coal, or soft variety of splint coal. 

Specific gravity, -...-- 1»295 

Composition, dried at the ordinary tempcrature^ — 



Moisture, .... s.w, Total TolatOe matters, - 36.80 



L40) 
Volatile combustible matters, - 33.16) 
Carbon in the coke, ... 57.10) 
AhLcs, (nearly white,) - - 6.43) 



63.20 



100.00 100.00 

Composition, dried at 212^ F. — 

Volatile combustible matters, • . • . S4.575 

Carbon in the coke, 58.765 

Ashes, 6.660 



100.000 
The per centage of wX]^Kur is, - - « - .337 

From want of su£Bcient time, this was the only one o^ the Ken- 
tucky coals which was submitted to ultimate or elementary analysis. 
Burnt in the usual way, in the combustion tube with fiised chromate of 
lead, there were obtained from 5 grains, 12.85 (^ carbonic acid, and 
2.48 of water. Deducting the sulphur and ashes, as stated above, the 
statement of the ultimate composition of this coal is as follows : 

Ultimate analysis, dried at 212^, average of six operations— 

A — Calculatefl with the ashes: B — Calculated without the ashes: 

Carbon, .... 74.094 
Hydrogen, ... 5.742 

Oxygen, nitrogen, and loss, 19.802 
Sulphur, .... .362 



Carbon, .... 
Hydrogen, ... 
Oxygen, nitrogen, and loss, 
Sulphur, • - . . 
Ashes, .... 


69.160 
5.360 

18.483 

.337 

6.660 



100.000 100.000 

No. 160 — Coal. Labeled ''Cannel Coal from ffaddock's Mine, between 
South and Middle Forks of Kentucky river, Qwsley county, Ky^ 

A very tough, pitch-bl^ck coal; fracture large oonchoidal; not soil- 
ing the fingers; powder nearly black, with a very slight brownish 
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tinge, like lamp-black; heated over the spirit-lamp, swelled a little and 
became somewhat porous; burning with a very large clear flame; but 
did not soften as much as the preceding specimen ; burns on the open 
fire without coking; gives out a great deal of flame. 

Spcci6o gravity, 1.211 

Composiiion, dried at the ordinarj temperatai 



8.90J 



Volatile combustible matter, - 48 

Carbon in the coke, - - - 47.00) q^ 

Asbes, (buff colored,) - - S.OO) 



60.00 



100.00 100.00 

Composition, dried at 212^ F. — 

Volatile combustible matters, .... 49.444 

Carbon in the coke, - - - - '• - 47.523 

Ashes, 3.033 



100.000 
The per ccntnge otmlphtir is only, ... 0.241 

The ashes contain about 0.236 per cent of sulphate of lime. 

One of the best specimens of cannel coal. We hope to be able at 
a future time to examine these coals more thoroughly, as well as to 
pass in review the rich variety of coals to be found in the eastern coal 
fields of Kentucky. 

SIMPSON COUNTY. 

Na 161 — Soil. Labeled ^^Soil, north part of Simpson county ^ Ky.^ 
three-quarters of a mile from the Warren county lineJ*^ 

The dry soil is of a snuff color, with a tinge of reddish or lilac; 
rather darker colored than usual. 

Waished with water, about 25. per cent of fine sand was obtained, 
the grains of which, under the lens, appeared rounded ; some pellucid, 
others yellow, red and brown. 

One thousand grains digested in water containing carbonio acid gave 
up nearly 3. grains of solid extract^ dried at 212^ 

This treated with pure water lefl rather more than one-half its wdght 
of insoluble mattery which had been dissolved by the carbonio add; 
having the following composition, viz : 



350 



cmaou. UPWT o* woiMiOAL 9iniTpr. 



0.120 
.377 
.916 
.025 
.010 
.027 — 1.476 



Silica, • • 

CarlK>^te of lime. 

Carbonate of magnesia. 

Carbonate of manganese, 

Sulpbate of lime, 

Aiamina, oxide of iron, and a trace of phosphate. 

The portion dissolved by the wateiP wa^ dried and the 

Organic and Tdalile natters^ remored hj heat, 

weighed, 0.780 

ISie residue contained. 

Carbonate of lime, .257 

Carbonate of magnesia, • . • . • .t32 

Potash, • .064 

Soda, .037-^1.^0 

Alumina and oxide of manganese, traces. 

The air-dried soil lost 2.8 per cent of meiiittrey when dried at 
820^ 

The compoeiiion of the soil is as foUovSi dried at 320^: 

Organic and TolaUle matters, 5.100 

Carbonate of lime, .194 

Carbonate of magnesia, .307 

Carbonate of manganese, ....... .^35 

Alumina, oxide ef iron, and trace of phpsphatea» ... 6.510. 

Potash, - .131 

Soda, .070 

Silica and insoluble silicates, 87.470 



100.017 



TODD COtNTT. 

No. 162 — Sub-soil. Labeled ^^Red Clay Suh-soily Todd country Ky,; 
the same prevalent through a large district t)f the euhcarbomferous 
limestone formation. Eow much oxide of ironV^ 

Color, dull reddish-yellow. The composition is as follows : 

pi^^nic and Y:9)atile matters^ • 4.10 

dxide of iron, alumina, ^d trace of phosphates^ • - 5.80 

Carbonate of lime, - • •'• • • • • 1.4S 

Carbonate of magnesia, • • • •^ • • • .24 

Sotad^ ^ .,.,...... . .11 

Boda, • - • • • •, . •, -. r, .03 

eUica aad iBBolttbk aifioatei. ...... 88.30 



KNUOO 



The air-dried soil lost 2? 9» e^i of moUturej when dried at 
212^ 

No. 163— rSoEL. Labeled ^Sciiy with adm^ure ef mti^soilf taken $pp(h 
site a large plantaiion amongst oak Hmher^ c^out 2 'miles from the 
crossing of the Elk fork of Red River ^ between JSagdensvUle and 
HoUingsworth MiR, Todd county^ Ky^ 

Dry soil of a greyish-brown oolor^ with a tinge ef red. Washed 
with water it left only very fine sand One thousand grains digested 
in water containing carbonic acid as' before described, yielded 1.698 
grs. of soUd extract y dried at 212^ This, treated with pure water, left 
of insoluble mattery which had been dissolyed by the carbonic acid, tiie 
following ingredients: 

ffilica, 0.160 

Carbonate of lime, .257 

CarbiHiate of magQe^iat • • -c - - .151 

CarboD^e of maDganese, .341 

Alumina, oxide of iron, and trace of phosphates, • .037 

Sulphate of lime and loss, ' .167—1.113 

The sohible portion, ignited in a platinum cap&qle^ lost of. 

Organic and volatile n^atters, •-.-.-• 0^280 

And the fized rej^i^n^ con8is|;e4 of. 

Carbonate of liine, .037 

Carbonate of magnesia, .007 

Potash, .067 

Sodi^ .033 

Alumina, oride of iron, trace of phosphates, and loss, .156 ■«;» 580 

Th^ ur-dded soil lo^t Z.S per c^nt of moisture^ when dried at 

Its composition is as follows: 

Organio and volatile astien, •. -. -. n • • - 4^ 14ft 

Carbonate of lime> .•.^•. ,.. jg^ 
Carbonate 9f magn^ia,^ •••...•* ,475 

Carbonate of manganese, - • .11^ 

Alumina, oxide of iron, and tra(» of phosphates,, • • . 6.830 

Potash, '. . . •.. ^ • .• .178 

Soda, .,....•..•:• .096, 

SiKeft iin4Jasolvl^I^ silic^^^ \ *< * * "^ - 87.830. 

^fif^liiSL9li.^^ ••-•••*• .104 
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TRIMBLE COXJNTY. 

No. 164 — Ldiestone. Labeled ^^MarbUy Com Creeks on the Ohio river 
opposite to Marble Hilly the quarry of Condutie Marble of Messrs. 
Wm. W. Dean and Co.^ in Jefferson county^ Indianoj thirty miles above 
LouisviUe ; supposed to be of the sojue kind. Quarry of Dr. Hop* 
sonJ*^ 

This rock is of a warm, or diab-grey color, presenting a granular 
crystalline structure, containing many fragments of shells, especially 
of Murchisonia bellidncta ; and very small portions of coral — ^probably 
Chactetes /^c^^t^^efoii— cemented by pure minute crystals of calcareous 
spar, which form the principal mass of the rock. Some of the frag- 
ments of fossils have a pink color; the cavities of some of the shells 
are filled with beautifully clear, colorless calcareous spar; in others the 
spar filling them is colored of a pinkish-brown, or flesh color by oxide 
or carbonate of iron; which appears occasionally in the stone in small 
spots and patches. On one of the specimens there is the finagmcnt of 
a bi-valve shell, and in another two portions of Orthocerae. The 
weathered surfaces are remarkably even, and free from fissures, and 
indicate great durability. *A piece of the rock, rubbed down with 
sand, &c., received a very good polish ; a few fine cracks only traverse 
the surface, in appearance like the sutures on a skull, which doubtless 
are the results of the long exposure to the atmospheric influences of 
this outside portion of the bed, and will not, probably, be found in the 
interior of the stratum, where moisture and a uniform temperature 
have been preserved. 

Compared with two slabs of the ConcMtic marble, from the quarry 
of the Messrs. Deans, at the marble-yard of Mr. Pruden, of this city, 
it was found, by all appearances, to be identical. (The face of one of 
these slabs, however, which seemed to be course grained, was studded 
with branching specimens of the Chaetdes lycopcrdoTu) 

Specific gravity of this marble was found to be 2.7 04 ; that of the 
Bean's as reported by Dr. Owen, 2.683. 

A fragment of an irregular tetrahedral form, weighing 31 4.8 grains, 
(nearly 20.38 grammes,) was allowed to remain in water for about an 
hour, when having been wiped dry with blotting paper, and weighed, 
it w.aa found to have gained, by imbition of water, 1.5 giain8,=0.47 per 
CdBb' At the end of an hours exposuiei in a dry loom, at the temper^ 



CHEMICAL REPORT OF GEOLOGICAL SXTRVET. 359 

ature of 71.5° F., it had lost one-third of this water; next morning it 
retained only 0.1 grains of the water. 

Its composition was found to be as follows, viz : (For comparison, 
the results of the analyses of two varieties of Dean's Conchiiic marble, 
by Dr. D. D. Owen, are placed in adjoining columns.) 

Dean's marble, two va- 
rieties. 

Carbonate of lime 96.03 89.68 81.60 

Carbonate of magnesia, - - - • . .74 3.80 10.60 

Carbonate of iron, 1.09 2.30 6.28 

Phosphate of lime, 1.19 .86 .90 

Alumina, .16 1.00 .62 

Insoluble earthy matter, (silica, &c.,) - .66 2.00 .20 

Moisture, .06 .10 .10 

Oxide of manganese, - - . - a trace, a trace, a trace. 
Loss, .07 .27 .90 

100.00 100.00 100.00 

It would appear from the above comparison of the composition of 
this specimen, with that of those analyzed by Dr. Owen, from the In- 
diana quarry, that this is even purer than those. It has also a slight- 
ly higher specific gravity. There can be no doubt that it will prove 
an equally good and handsome building material. 

The following remarks by Dr. Owen, on the Conchitic marble of In- 
diana, will doubtless apply with a perfect fitness to this marble also: 
^n?aking into consideration the properties and chemical composition of 
the rock of Marble Hill, as ascertained by the preceding investigations, 
and a careful inspection of the quarries, as well as the rock in its na- 
tural position along the face of the bluff, I have no hesitation in pro- 
nouncing it the best and most beautiful material for constructions and 
ornamental purposes that has come within my notice from any western 
locality." (A Geological report on the Marble Hall Quarry, &c., Ac, 
by David Dale Owen, M. D., 1853.) 

Whether the more recent geological explorations in Kentucky, of 
its worthy Principal Geologist, will enable him to modify his opin- 
ion, in the above relation, will be seen in his forthcoming report on the 
geology of this State. 



TRIGG COUNTY. 

No. 165 — Soil. Labeled ^^Soil^ for seven inches^ in cheriy led of iuh- 
carbomferous limestone system^ Barren oak landy four miles south of 
Cadiz, Trigg county, Ky^ 

Color of the dried .soil, dark greyish-buff; washed with water it left 
a large proportion of very fine sand of a dirty buff color. 

One thousand grains of the air-dried soil digested, as before describ- 
ed, in water oontaining carbonic acid, yielded rather more than one 
grain of solid extract, dried at 212^. This, treated with water, left of 
insoluble matters which had been dissolved by the cari)onic acid, ad fol- 
Idws: 

Silica, 0.147 

CarboDate of lime, a trace. 

Carbonate of magnesia, .196 

Carbonate of manganese, . . • • * ,054 

Alumina, oxide of iron, and a trace of phosphates, .017 mm .413 

The soluble portion dried and ignited, lost of 

Organic and volatile matters, .... 0.400 

The fixed residue consisted of — 

Carbonate of lime, .047 

Carbonate of magnesia, .069 

Carbonate of manganese, ...... .029 

Ahnma, oxide of iron, and a trace of phosphates, • .017 

Potash and soda» .031 

Loss, .044 — .630 

The air-dried soil lost 1.74 per cent of nwisiurej when dried at 
800°. 

Its eomposition is as follows : 

Organic and volatile matters, 3.28 

Carbonate of lime, .034 

Carbonate of magnesia, .195 

Carbonate of manganese, .195 

Alumina, oxide of iron, and trace of phosphates, • • - 3.690 

Potash, .096 

Soda. .on 

Silica and insoluble ulicates, 92.310 

Loss, .178 

100.00 
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UNION eOUKTY. 

No. 166 — Coal. Labeled ''Coal from Casey* s Mine^ near Casey viUe^ 

Union coimty^ Ky^ 

A pure looking, glossy black, soft bituminous coal, of a lamellar struc- 
ture; no appearance of pyrites or other impurities. Heated over the 
spirit-lamp it softened and swelled up very much, and agglutinated 
into a light spongy coke. Seems a good coking coal. 

Specific gravity, ------ U3I2 

Composition, dried at 212** F. — 

Volatile combustible matters, - 40.70 

Carbon in the cote, - - - 62.30) ^^^ .... 59.30 

Ashes, (purplish-grey,) - - 7.003 

100.00 
The per centage of sulphur is, - - - - 0.88 

The air-dried coal lost only 0.4 per (tent of moisture, when dried at 
212°. 

No. 167 — Fire Clay. Labeled ''Fire-day from Cd^sey^s Mines, 

Union county, Ky.^^ 

A soft clay-stone, or indurated clay; what is sometimes called "horse- 
back" by the coal-diggers; irregularly lamellar, of a dark grey color, 
with some black vegetable impressions; exhibits a few minute scales 
of mica. 

Composition, dried at 212** — 

Silica, - - . i . i . - - . 73.00 

Alumina, 17.60 

Oxide of iron, 3.00 

Carbonate of lime, -----*-. .60 

Potash and soda, -.- .10 

Water, organic matter and loss, - - - - - - 6.70 

- . - - - • . - 

100.00 

A very good fire-clay.. 



t t 



WABBEN COUNTY. 

No. 168 — SpiL.. Labeled "Soil westp/irt of Warren county, Ky^ 

Dry soil of a. dirty powdered cinnamon color; contained a few frag- 
ments of radiated and milky quartz, (top large to go through the seiv© 
of 256 apertures to square inch.) By washing with water obtained 
about 60. per cent of very fine sand, of a dnnamon color, containing 

46 
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a few small scales of mica. One tboufand grains of the air-dried soil, 
digested in water containing carbonic acid, as already described, yield- 
ed a little more tban one grain of solid extract^ dried at 21 2^ Tbis, 
treated witb pure water, left of insoluble maHer, wbicb had been dis- 
solved by tbe carbonic acid, rather more than half a giain; having tbe 
following composition, viz : 

aiica, 0.J70 

Carbonate of lime, .137 

Carbonate of magnesia, - • • - - .131 

Alumina, oxide of iron, and a trace of phosphates, • .067 

Sulphate of lime, .010 0.615 

The soluble mattery dried and ignited in a platinum capsule lost of 

Organic and volaUIo matters, 0.300 

And the fixed residue contained 

Carbonate of lime, .077 

Carbonate of magnesia, .097 

Potash, .038 

Soda, .021 

Alumina, Ac, a trace. .533 

In all, 1.048 

The air-dried soil lost 2.18 per cent of moisture^ when dried at 
212°. 

Its composition is as follows: 

Organic and volatile mattem, •••••• 8.900 

Carbonate of lime, •-...••• ^94 

Carbonate of magnesia, -.•.... ,359 

Carbonate of manganese, • .054 

Phosphate of lime, ^00 1 

Alumina and oxide of iron, • • .... . . S.\2d 

Potash, J50 

Soda, ^043 

Biltca and insoluble silicates, 90.890 

Sulphate of lime and loaa, .069 

100.000 

It would be improved by a larger proportion of alumina and oxide 
of iron, wbich would increase its power of absorbing and retaining the 
products of animal atid vegetable decomposition, gases and vapors. 
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PITISBDBO COIL. 

For the purposes of comparison with the coals of Keotucky, a spe- 
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II. COALS, &C. 



umber in there 
port. 


• 

> 

o 


Per centnge of 
moisture. 


olatile combnsti 
ble mntters. 


Carbon in the 
colte. 


i 

00 


Total rolatile 
matters. 


• 

6 


er centnge of sul- 
phur. 




ss 


1219 


13.20 


> 
37.40 




< 




Cu 




3 


38.10 


11.30 


50 60 


49.40 


not est. 


Lignite 


6 


1.321 


QOtest^md. 


38.00 


53 90 


8.10 


38.00 


62.00 


0.085 


o 


8 


1.291 


7.20 


31.40 


56.90 


4.50 


38.60 


61.40 


.290 




9 


1.247 


4.00 


34.70 


60.70 


.60 


38.70 


61.30 


.268 




15 


1.313 


5.40 


35.60 


55 00 


4.00 


41.00 


59.00 


.710 




16 


1.44) 


4.on 


33.50 


42.70 


19.80 


37.50 


62.50 


7905 




17 


1.312 


5.00 


40.H0 


49.50 


4.70 


45.80 


54.20 


2.410 




18 


1.307 


2.H0 


41.10 


48.90 


7.20 


43.90 


56.10 


2.160 




19 


1.278 


4.00 


37.70 


5.1.30 


5.00 


41.70 


58.30 


1.363 




25 


1.316 


2.00 


35.00 


55.40 


7.60 


37.00 


63.00 


1.040 




43 


1.287 


6.00 


34.20 


56.20 


3.60 


40.20 


59.80 


1.694 




90 


1.320 


3.90 


37.30 


50.20 


860 


41.20 


58.80 


1.448 




91 


1.393 


5.20 


30.30 


55..S0 


9.20 


35.50 


64.50 


0.433 




101 


1.288 


3.40 


34.90 


57.90 


3.80 


38..S0 


61.70 


.734 




102 


1.301 


6.00 


35.70 


51.00 


8.30 


40.70 


59.30 


1.H18 




123 


1.213 


4.20 


35.80 


57.80 


2.20 


40.00 


60.00 


.268 




135 


1.288 


7.20 


34.20 


56.30 


2.30 


41.40 


58 60 


J. 060 




136 


1.272 


440 


41.10 


51.10 


3.40 


45.50 


54.50 


1.560 




137 


1.297 


5.10 


35.20 


53.50 


6.20 


40.30 


59.70 


1.122 




156 


1.221 


3.10 


45..30 


48 50 


3.10 


48.40 


51.60 


1.N50 




157 


1.260 


2.80 


37.60 


56.10 


3.50 


40.40 


59.60 


.654 




158 


1.348 


8.70 


24.60 


59.20 


7.50 


33.30 


66.70 


.550 




159 


1.295 


3.40 


33.40 


58.50 


4.70 


36 80 


6320 


.337 




160 


1.211 


1.10 


48.90 


47.00 


3.00 


60.00 


50.00 


.241 




166 


not ascer 


taiued. 


40.70 


52.30 


7.00 


40.70 


59,30 


.880 




169 


1.291 


2.00 


29.70 


65.30 


3.00 


31.70 


6a30 


.055 





CHEMICAL BEPOBl OF CEOUOICAL BCBVET. 

III. IRON FTRNACE SLAGS. 



368 



CHBHICAL BBFOBT Off QtOWQWAL aUKTBT. 



V. LIMESTOIJES. 
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Remarks. No. 21 was sent as a hydratdic limestone. It contains 
much less than the quantity of silica and alumina usually present in 
good water limes. If it is found by experience to form a good water 
cement, its hydraulic character must be mainly due to the magnesia 
which it contains in large quantity. 

No. 22, which was supposed to be an iron^rey deserves trial aa a 
water lime. 

Nos 132, 133, and 14, resemble very much the Black Band 
iron-ores; but the small proportion of iron which tJiey contain renders 
them of no value in this relation, especially as they generally contain 
injurious quantities of phosphate of lime, which will iwevent their use 
as fluxes for the richer ore& 
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VII- SOILS. 
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The mineral waters usually found in this formation contain sulphur- 
etted hydrogen, with chloride of sodium, &c., &c., as exemplified in the 
composition of the celebrated Blue Lick water. 

The \^a':ers of a' most every deep bored well in this neighborhood 
exhibit more or less evidences of the presence of the saline ond gas- 
eous ingredients which characterize the Blue Lick water; some in so 
small amount as to have a mere tiace of sulphuretted hydrogen, others 
so strongly as to entitle them to be classed as mineral waters. In some 
the common salt predominates, and sulphuretted hydrogen is almost 
entirely absent; all bearing evidence to the sub-marine origin of our 
limestone strata. The full examination of the Viirious mineral waters 
of this and the other formations must be reserved for future investi- 
gations. 
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APPENDIX TO THE CHEMICAL REPORT OF THE GEO- 

LOGICAL SURVEY. 



Most of the time allotted to this part of the survey having been de- 
voted to the laboratory work, less in space is given to theoretical views 
and general applications than perhaps would have been satisfactory to 
some of the readers of the report. The writer was, however, impress- 
ed with the importance of the fact that the careful fiscertainment of 
truth should be the basis of all reasoning, and that, especially in the 
study of natural objects and processes, nothing can supercede, in the 
commencement, the patient labor of observation and experiment; that, 
moreover, when the composition of our Kentucky ores, soils, and min- 
erals in general is once accurately established, their applications to our 
wants and uses would be obvious to all well informed persons. He has 
therefore consumed the time mainly in the analyses, and made up his. 
report principally of their results. 

It would have been easy to have filled many pages of the report 
with general consideralionSy applications, or theoretical views in regard to 
the soils and minerals of our State, in relation to the cultivation of the 
soil, the manufacture of iron, or to other manufactures in which they . 
are employed; to have made the report an elementary work on agricul- 
ture and the mechanical arts; but there are many good works, easily ac- 
cessible to persons interested in these pursuits, in which these matters 
are fully developed; and the writer, has thought it to be his first duty, 
at this stage of the business, to end^vor to make out the composition 
of as many of the soils and minerals of Kentucky as would be possi- 
ble in the time which he had at his disposal, leaving for the future the 
general considerations and applications which might naturally present 
themselves. 

The study of the science of agriculture is becoming more and more 
important as the good lands of our country become gradually deteriorat- 
ed by a thriftless husbandry, or as the poorer It^nds are brought in(o 
cultivation. Whilst the country is new, and the soil so rich that suc- 
cessive croppiog for a number of yeacs causes no very sensible diminu- 
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tioD of its producta, it cannot he expected tint the &rmer will care 
much or know much of those eesential elements, resident in the soil, 
without which DO plant can grow or mature ita seed; but the time will 
inevitably come when this subject will be forced apon the attention of 
the aghculturist and the political economist, and the study of the adenct 
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vegetoble deTalopement would be impooaible; ^m Um iibfieiice of on% 
car mogre of them would prove an ksupentUe obstacle to growtib. 

Ab the abnofipheiic eiementB eve everywhere abundanfey these jSui 
dmunUy existiflig ja ^ soil aird in the 6ui£u)e water, are more es- 
peoiaUy worthy ef the atfaontion of agrkmltarists in aU parts oi tiaue 
w>rld. It was the removal of theaoy or of some of them, by socees- 
siveexhaustiiig craps eS tobaoco, com, j^c, which caused the reduction 
of much of the scnl of Virginia from a state of high fertility to one 
of almost hopeless sterility; as, on another continent, the oonstant esr 
poftaiion of grain has rendered wDrthieas eoontries which fbrmeriy 
were the granaries of Europe; a spendtiurift system which, if 1<h^ 
eontimied, will, in the coarse of time^ bring even tiie rksh {nrakies (^ 
the Wast to the condition of sun-burnt deserts. 

In order justly to appmciate the valoe of the mmerel ingredients 
of vegetables, the reader, having acquired some knowledge c^ elem^ir 
tary d^mistry, may consult spme of the recent viduable publications 
on the chemistry of agriculture; none, perhaps, would be mofe satisi- 
fiu^tory than the ^^Ledures on the Applications of Chemistry and Gecl- 
ogy to Agriculture. By Jas. F. Johnston ;" re-published in this country 
by Wiley and Putnam ; and there are other good works on these sub- 
jects, of more recent publication, easily accessible. 

The examination, by chemical analysis, of the ashes of plants in 
which these mineral ingredients are always found in their natural pro* 
portions, enables us to appreciate fiilly their value in the economy of 
organic nature. In no plant or part of vegetable tissue are they a1>p> 
sent Usually all present in every plant, they vary in their rdative 
proportions in different vegetables, and even in different parts of the 
same v^etable — some plants requiring' for their healthy growth more 
potash, some more soda, lime, oxide of iron, silica, or phosphates than 
others. A soil whidb contains them all in sufficient abundance is a fer« 
tile scnl; and one from which they are entirely absent is hopelessly 
sterile until they are supplied. 

These important dements of vegetable nourishment are potash, soda, 
lime, magnesia, oxide of iron, oxide of manganese, phosphorus or 
phosphoric add, sulphur or sulphuric acid, chlorine, sUica, and a few 
others found in minuter proportion. These exist in various states of 
combination in the fertile sofl, and in relatively small proportion, ex- 
cept the silica, in particular, which forms the greatest weight of all 
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9oil8, bat in the insoluble state of sand, in varions degrees of fineness. 
They are alt dissolved, in notable quantity, by the water which falls 
from the atmosphere, principally by the aiil of the earboiiic^cid which it 
always contains, and jiaftly by the organic acids resulting from the de- 
composition of animal and vegetable substances in the- soil. The opern- 
tion employed in the analyses of the soils, given in the present report, 
by digesting them in water C;Ontaining carbonic acid, always showed 
the solution of a considerable quantity of these nutritious mineral in- 
gredients, and exemplified the mode in which tbese substinces, gener- 
ally little soluble in pure water, are natuially dissolved and made 
available for vegetable nourisbiiient 

To give an idea of the quantity of these substances removed from 
the land in the usual ( curse of cropping, the following table is append- 
ed. It has been collated from the second volume of Dr. Emmon^ 
AgricuUhre of New York^ prepared and published at the expense of 
that State, as a part of the great work, ^^oa the Natural Hidory of 
New Yorkr 
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TECHNICAL TERMS- 



Complaiiits are sometimes made, by practical farmers, that the re- 
ports of agricultural chemists, and works on agricultural chemistry 
are too technical for their comprehensions. The use of technical or 
scientific terms is deprecated, even by some well educated persons, as 
tending to darken the subject A little reflection, however, will enable 
them to see that they are just as indispensable as the different names 
used to designate different persons, and that instead of obscuring they 
render the language lucid and definite; and for this purpose, as well 
as to designate substances and properties which are not usually men- 
tioned in common parlance^ they are necessarily employed. In the 
present age of scientific advancement and application it should be 
part of every system of common education to give a knowledge of the 
general principles and ordinary terms of modem science, and especial- 
ly those of natural science; and when our educational systems are b^- 
ter adapted to the progress of science and improvement, these terms 
will be no more difficult to the educated man than the names in the 
Heathen Mythology are to the classical scholar. 

In the present report it is believed that no terms are used which are 
not defined in Webster's folio or octavo dictionary. 



RE-EXAMINATION OF THE SOILS FOR PHOSPHORIC 

ACID. 



The correct estimation of minute quantities of phosphoric acid in 
complex mixtures, especially when, as in soils, it is associated with 
lime, magnesia, oxide of iron, and aUimina, is a matter of considerable 
difficulty. The various processes which have been hitherto proposed 
are generally either inaccurate or exceedingly tedious; hence perhaps 
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the reason why, Id soil analyses, the phosphates are not as frequently 
estimated as their very great importance to agriculture renders desira- 
ble. 

Having procured some molybdate of ammonia, and repeated tbe 
process of Sonneoschein for the estimation of phosphoric acid by means 
of this re-agent, the writer was convinced that this is at once the 



To Dr. David Dale Owen, 

Principal Geoloffist of Kentucky. 
Sm: — In compliance with your instructions, bearing date Septem- 
ber^ 1854, 1 herewith submit my report of the detailed Creologifial Sur* 
vey, made by my corps, of Union and part of Crittenden counties, 
Kentucky, with tiie maps^ profiles,. &a 

SIDNEY S. LYON. 



TOPOGRAPHICAL REPORT. 



Having received the appointment of assistant to the Geological Sur- 
vey of Kentucky, approved June, 1854, and having qualified by the 
8th of that month, it was not until the September following that I 
was ordered into active service, when having received instructions 
to take the field, I proceeded to make a reconnoisance of part of 
Union, Crittenden, and Livingston counties, mainly to ascertain the 
most effectual method of correcting the very imperfect and false plats 
of those counties, as they were exhibited on the best known and ap- 
proved maps of Kentucky. An actual linear survey having been de- 
termined upon, it was proposed, if practicable, that a survey of the 
nature of the present coast survey made by the government of the 
United States should be adopted. 

The features of the country were found, by examination, to be in 
many respects favorable to a survey of this character, there being a 
sufficient number of commanding ridges with many subordinate isolated 
knolls well situated for stations for a primary triangulation; but the 
expense necessary for the establishment of such stations, and especially 
the immense labor that would be required in removing the primative 
forest around and in the lines between stations, would involve the out- 
lay of sums entirely beyond the control of this branch of the survey. 

The rectilineal method of surveys was then considered. This 
method divides a territory into squares of one square mile each, by 
lines intersecting each other at right angles, supposed to be due north 
and south and east and west. Practically this method has been found 
to abound in errors, and requires corrections, both in course and quan- 
tity at the beginning of every township or square of thirty-six square 
miles. This method would require that there should be carefully sur- 
veyed, and marked eighty-four miles of line and a travel of at least 
as many additional miles, or one hundred and sixty-eight miles of* 
travel for every thirty-six square miles, equal to four hundred and sixty- 
six miles of travel to every square mile of territory examined. This 
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method was therefore rejected as too expensive for the limited means 
appropriated for this branch of the work. 

It was therefore determined that a traverse survey should be adopted 
as the only method within the reach of this branch of the service by 
which approximate results could be obtained. 

This method having been determined upon^ and the mode and man- 
ner of carrying the same into execution being lefl to my discretion, I 
proceeded to organize my corps for field duties. 

Owing to the unusual duties required it was found exceedingly diffi- 
cult to procure the necessary assistants, and it was not until the 4th 
day of December, 1854, that the field work was commenced in form, 
the topographical corps consisting of Sidney S. Lyon, Walter A. Nich- 
olson, sub-assistant, Wm. Carr, James M. Price, and H. C. Sherman, 
this corps being provided with a van for carrying the camp from point 
to point as the progress of the work required. 

From the facts obtained during the reconnoissance it was deemed 
advisable that the survey should commence at some one of the best 
established points on the Ohio river near the margin of the Great 
Western coal field; Casey ville, in Union county, was selected as the 
point at which the work should commence. 

Owing to the very unsystematic manner in which the early land 
surveys of Kentucky were made, there are few or no well established 
geographical points in the State ; the boundaiy of the State formed by 
the Ohio river, having been established approximately by the surveyors 
of the United States lands lying in Ohio, Indiana, and Illinois, has been 
copied from those surveys and applied to the maps compiled for Ken- 
tucky. ^ 

The lines of Green, Kentucky, Licking, Big Sandy, and probably 
some of the smaller rivers surveyed under the direction of the State 
Board of Internal Improvement of Kentucky, are perhaps also ap- 
proximately correct, but I have no accurate information as to the char- 
acter and extent of these surveys. Indeed I am not aware that any 
surveys at all reliable have even been officially published of Kentuc^ 
geography. 

With the exceptions above alluded to there are probably no surveys 
in Kentucky that have had any further object in view, than giving 
boundaries to land, and the surveys for this purpose have not genen^y 
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been returned for record in such form as to be of any practical utility 
in the construction of maps of the territory so surveyed. 

On the 4th of December^ the topographical corps took the field, 
starting at the shore of the Ohio river at low water mark, and extend- 
ing the lines in various directions, making special note of such mat- 
ters as were of topographical and geological interest met with on the 
lines, and when practicable observing angles from the lines to all in- 
habited houses. The lines were run with reference to the geological 
or topographical character of the country. 

On the 21st of December it was deemed advisable to increase the 
force employed, and run lines of levels simultaneously with the com- 
pass lines* Mr. Sherman having fallen sick, was paid of^ and Frank- 
lin Armstrong and John Cawthon were added to the corps, and com- 
pass ai\d level put into active operation, and the work continued until 
the 21st day of January, 1855. The weather being now unfavorable, 
the corps were directed to report to you at head quarters, and were paid 
o£f and discharged for the season. 

I then proceeded to make up the field work. The topographical 
corps again took the field on the 26th day of April, reduced, however, 
in force in consequence of our limited means, now consisting of my* 
self and two cbainmen. 

With this force the work was continued until June 8th, 1855, when 
the assistants were psdd off and discharged, after which the field work 
was continued until the^lst of July, when active field operations 
ceased. 

In October tiiie office work was resumed, and the entire field work 
laid down on a scale of ^.8 inches to the mUe. This loap has been re- 
duced to a scale of sa^w or 1.2672 inches to the mile. 

For convenience in referring to this map, as well as for a systematic 
division of the territory, it has been laid off into squares of one mile 
each, and the larger divisions into squares of thirty-six miles or town- 
ships. These townships are the result of the extension of the town- 
ship lines firom the neighboring States of Indiana and Illinois, east- 
wardly and southwardly, and have been marked eastwardly and weet- 
wardly from the meridian of Uniontown; and northwardly and south- 
wardly firom the township line, passing from Indiana into Union coun- 
ty, where it nearly intersects the mouth of Highland creek; the latter 

line, if reduced eastwardly into a base line, will run neaiiy centrally 
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tbrongh the State. This mode of dividiDg the map wHI greatly aid 
the eye in judging of distances^ and will &cilitat6 all references made 
to ity and is probably the best division of the State that can be 
adopted. 

It will be seen that the territory covered by the map embraces an 
area of about five hundred square miles, of the counties of Union and 
Crittenden. 

TOPOeftAPfiV. 

The principal and hi^est range of hills in Union counfy is known 
as the Bald Hill Range. It rises in Township 2 S., Range 2 W., and ex- 
tends due four miles, to the flat lands known as the Scatters of Gypreas. 

This range again makes its appeso^nce in seetton II, T. 2 8., R. 1 
W., extending eastwatdly to timt part of Hie range known as Ae 
Chalybeate Hills, having passed through sections II, 12, 13, and 14, 
T. 2 S., R. 1 "W., entering T. 2 S., R. 1 E., in section 18, passing 
through that section, and sections 17 and 16 of the same township; 
here tiie range inclines sHghtiy to the south, passing into sections 21 
and 22, which it crosses diagonally south-east and north-west into and 
through section 23, crossing the last section by the same course, fom- 
ing what is known as the Sulphur Spring Hills. From tliis point the 
range branches, and throws off long spurs on the south; one spur 
encircles the head of Eagle (creek) fork of Cypress, and is connected 
by low undulating hiUs. On the south side of this (a^eek, to tiie di- 
viding ridges between Eagle and Wash creeks, another long spur is 
thrown off southwardly, whidi forms the dividing line between the 
waters of Dyson's and Ramsey's creeks; on the north, low spurs aiB 
thrown off, dividing the waters of Lost creek and tiie waters of Cypress, 
Lost creek and ^i% Mason, Big Mason and Casey's creek, Casey's and 
Anderson's creek, with a number of minor spurs dividing the smaller 
branches, near the head of HigUand creek. Eagle, Dyson^s, And«^ 
son's and Casey's creeks have their sources in the Sulphur Spring 
hills. Lost creek rises on the north eide of the same range near tiie 
Chalybeate Springs. From tiie Sulphur Spring hills the Bidd hill 
range is broken into a number of nearly parallel ridges, wMch extend 
into Hopkins county by a course nearly east and west 1%e greateat 
elevation ascertained along this range bdng equal to 825 feet above 
low wat6r of the Ohio river in 1854. 



North of the Bidd hUl range there is an irregular range of hills rising 
in altitude in section 20, T. 1 S., R. 1 W., e^teading in a north-east- 
mrdly direction through sections 21, 22, 23, and 13 of the same town- 
ship, aad into section 18, T. 1 S., R. 1 E.; here this lange is separated 
by the vaUey of Lost creek, rising again iu section 8, same township, 
the range is contixroed along tiie north side of X4ttle Mason creejk to 
and east of the Morganfield and Henderson road, en Highland creek, 
while the west end of this branch of the range run3 fixun section 8 
northwardly, and terminates in bold escarpmoAts against the flat in- 
undated river bottoms ahove Hi^iland (ss^^k which meanders sluggishly 
at their base. 

The ""Anvil Rock" laQge of faills rise in section 10, T. 3 S., R. 2 
W^ whcffe this range of hUls attain their greatest hidght, (245 feet 
above high water,) running with a gradually decreasing elevation 
through sections 11, 11, 14, and 13, T. 3 S^ R. 2 W^ entering T. 
3 S^ R. 1 W., in section 18, which it crosses, and enters the rich fk4 
lands at the head of Locust Lick creek, and is only indicated by 
symmetrical knolls of various ^izes, sometimes rising sixty-five to 
seventy feet in hei^t, having a base varying in area firoxa five to 
seventynfive acr^ tenmnating in a rounded irregular hill in sectioA 
21, same township ; here it has a less elevation and passes dusough 
sections 22, 27, and 26, forming a sLopiog table, abrupt on the south, 
with a gradual inclination on the north, to Cypress creek* This range 
again appears on the east side of Cypress, where it occupies a greater 
base and is most fevoiably seen At ^Topjar Ridge,'' and K^Joal HiU,'' 
in sections 25 and 26, same township; continuiijg in the same course 
it extends through section 31, T. 3 S., R. 1 £.; sections 5, 9, 10 an^ 
24, T. 4 S^ R. 1 E; sections 19, 80, 29, and 32, T- 4 S., R. 2 E; 
passing into Hopkins county, the direction chaoges more to the ,^ast 
extending into section 33, and same township. 

^'Bdhd Milb'' form a bold .and well defined nfifjQ in septions 7 ,aud 
8 in T. 8 S., R. 1 W., oxtendiqg eastwaidly into sections 1 aqd 12, T. 
3 S., R. 2 W., and is lost and oblitorated by the Scatters of Cypress; it 
appeiffis ag^n in sections 27 and 21, T. 2 S., R. 2 W., where it at^ms 
an elevation of 255 feet 

Ld this township the masses fonoaing the Anvil Rock, Bethel, and 
tb^J2%^<^i^^>^ JeKW»lew.^Ml bQWe ]»qge (?)iarB crowds^ tor. 
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gether and form apparently a confused range of hills and ridges, which, 
however, are susceptible of separation. 

The hills occupying section 15, N. E. corner of 24, S. W. of 14, 
and N. W. of 23, being formed by all the masses lying below the An- 
vil Rock range, and above the rocks of the millstone grit series, which 
Ibrm the southern slopes of Bald hill. There is also a well marked 
line of division between the masses forming the ranges of the Bethd 
hill and Jerusalem hill. This line enters section 24 on the east side, 
with the line of a nameless branch; then by a north-west course 
crosses section 24, and enters section 15; and down another nameless 
branch, a tributary of Cypress of the Ohio. Between the sources of 
these two streams the kiUs are reduced from two hundred and fifty-five 
fe^t to about thirty-five feet above high water, or seventy-five feet above 
low water of the Ohio river. 

Eastwardly the Bethel hill range rises again in section 9, T. 3 S., R. 
14, and extends in a course due east across the township, when it is 
lost in the low rich flats of the Pond fork of Crab Orchard creek ; ap- 
pearing again in section SO, T. 3 S., R. 1 E., when it attains an eleva- 
tion to the eame range in section 7, T. 3 S., R. 1 W., when it was found 
to be 247.84 feet above low water at Casey ville, 1854. Further east- 
wardly this range has not been satisfactorily determined. 

On the Ohio river, at Casey ville, the millstone grist rises in a bold 
range of hills, having a course nearly north and south, capped in many 
places by the masses of the lowest workable coal beds. This range 
extends to Trade-water river, making a bold rocky bluflF on either side 
of the gap through which this stream finds an outlet into the Ohio. 
On the south side of Trade-water these bold rough masses extend in a 
course varying to the east of south. In section 20, T. 4 S., R. 1 E., 
they attain an elevation of about four hundred feet At this point 
the line of these hills changes its direction and runs parallel to the 
general direction of Trade-water, running boldly up to that stream in 
section 16, T. 6 S., R. 1 E., defining with a strongly marked outline 
the limit of the productive coal measures. 

This range of hills having no general name, may be appropriately 
denominated the conglomerate range. 

A very marked peculiarity of this district is that all of the ranges 
of hills enumerated are severed by low lands, crobsing these lines 
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neaiiy at right aogles with thek direction. The subject will be no* 
ticed more in detail in the course of this report 

DRAINAGE. 

The drainage of this district necessarily depends on the configuia* 
tion o[ the hills and dividing ridges, therefoiie, the lines of the princi- 
pal streams conform neariy to east and west courses, except when the 
dividing ridges have been .severed by denudation, or when they have 
sunk so far below the general elevation of the range to which they be- 
long that the water courses find their beds above the rocks which along 
other parts of the ranges form their summits. 

Trade^ater. — This river enters the Ohio two and a half miles be- 
low Caseyville, in T. 4 S., R. 2 W. The general direction of this 
stream is from south-east to north-west, but it is remarkably crooked; 
and the current very gentle, being in fact a succession of pools, sep- 
arated by gentle ripples, having a fall of less than four inches to the 
mile. 

Cypress Creek. — This creek takes its rise in the ^^Bald Hiir' range^ 
where it is known as Eagle creek, and for some distance of its course 
receives most of its tributaries frem the north side, all rising in the 
Bald hiir range. It runs southwardly about two miles over the up^ 
turned edges of the coal measures, which abut conformably on the 
western slopes of this range, the main body of the hills being formed 
by the tilted rocks of the millstone grit and sub-carbonifereus lime- 
stone, which are protruded through the masses of the coal measures,^ 
and may be found in many places in this range dipping south, south- 
east, and south-west, at angles varying frem 71^ to 18% the angle of 
dip gradually decreasing to the south of this range as the devation be- 
comes less. The upper part of this stream having had a course to the 
north-west for several miles, with a well formed bed in section 1&, T. 
2 S., R. 1 W., reaches a flat known as the Scatters of Cypress, where 
for several miles no regular defined bed can be traced ; tiie waters of 
the skeam, speading far and wide, make a great carve to the west, and 
pass areund and through, the gaps in the Eagle creek or Jerusalem 
School House hills and the Bethel hill range. 

After being thus deflected they flow in a line neariy paiallel to the 
latter range, along its south side> in a south-east course, until it reaches 
section 26, T. 3 a, B. 1 W^ when itiB turned to the aoatb*w«Biby % 



shirp beifed, wbeii m oontaot ^nith fbe Anvil £ook iMge, mni hj tkat 
course reaches Trade-water in aectioii 33 of sametowiiBhip. 

The levels carried along Cypress show a descent of only two-tenths 
of a foot per mile. It is worthy of remark that in tiiie coarse of this 
streaoi, fi«m the head of ^he floatters^' until it agaia findsm knper- 
feet bed in section 12, T. 3 S., R. 2 W., there is aboadaut evidence of 
a general depression. ¥iom the lowor end of ^^tiieSeattoB^' thecireek 
ewiikntly has its had on the ont-eroppiAg ehaly beds which fom the 
base of Betibel hill. 

Orub Orchard 4n^ is fimaed by a nomber of eonflnentSy the most 
northwardly of which — ^Dyson's oieek — ^rbes in theSulphur Spii^ hills 
oi the Bald hill sange^ runs south-west, enters itnd is lost in a succes- 
sion of flats known as the Pond fork, which havii^ received « number 
of minor tribotaaee from41ie hills south of Eagleor head of Cypress^ 
passes ofif by a south-east coarse; receives Bamsey's es&fk firem the 
Berth side, «md having reached section 2, T. 3 S., R. 1 £., it takes a 
direction nearly south for about five miles, crossing in its course tibe 
UMabers compoaiog the Anvil Rook range. Its couise is then nearly 
dee west for four miles, when it enters Trade-water. 

QfpresB creek of Hie Okio risee in the Grundy hills, the west end 
of the moge aerth of the Bald hill range, having its course pamUd 
with the Ohio river; running through a succession of p(mds and flat 
swampy lands, being subject to overflow throughout its entcce eourse, 
reeeivRig flwm tiie east a considemhle number of nameless creeks and 
teins, eaters the <Hiio river in secttoa B, T. 3 &, R. 2 W., haviii^ a 
length of about sixteen mfles. 

Lost creek rises in the Ofaalybeate hills of the Bald Ull laqge, runs 
north through a rich flat county, but withoot a ^l^ned bed ifx eight 
miles, until within half mile of the Ohio river, where it is deflected 
westwaodly, and runs six imilespttralld with it, entecii^itcqpposkeWar 
bash islaauL 

Amiareorie^ Cas^\ end BigMaeon rise in ihe Blue hall rai9e,aad 
mm off in conraes diverging from each other, emptying into Highland 
OTBek. 

Highland creek rises in the Bald hHl mtge^iWiA runs northwardly 
fldxmt fourteen miles, Teoeiving Anderson's, Case's, and *a number of 
sunor streams; ikis then deflsotadto the west^And rafter <aotta]»eaf 
aina ^mlai^ealMBiihe Ohbirfaier a^ Uniaiitawn« 
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¥LATB AND UfW ^iJXJm. 

The bill land approaches the Ohio river at Uniontown and Casey- 
vine. With these two exceptions, the Ohio bottoms vary in width from 
one-half a mile to three miles, subject, in floods of the Ohio, to be cov- 
ered by the waters of that river, the bottom being generally lowest at 
the base of the high land, abutting against the river bottom ; the val- 
ley of Cypress creek varies in width from one-half a mile to four 
miles, generally of a rich black loam, requiring draining, by ditching, 
to bring it into cultivation. 

The valley of the Pond fork is also very wide for a stream of that 
size, being from three to four miles wide in its greatest expansion. 
The same remark will apply to Lost and Casey's creeks. A portion 
of the rich flats of both Lost and Pond creeks have already been re- 
clidmed and brought into cultivation, yielding an ample reward for the 
capital and industry bestowed on what has been, until recently, con- 
sidered waste land; and the same remarks will apply to the wide, rich 
bottoms on the minor streams of this county, which are now in pro- 
gress of reclamation. The soil of this county, except on the summits 
of the ridges, has been derived chiefly from the rich quartenary loams, 
and the lands having suffered but dightly from denudation are conse- 
quently of superior quality. 

The primitive forest in the flat lands is cotton wood, swamp ash> 
box alder, pecan, red oak, white oak, sweet gum, black gum, red bud^ 
imd in swampy places crooked wood. On the upland and sloping 
lands, poplar, ash, white and black oak, with occasionally red oak, 
sweet and black gum, hickory, (several varieties.) There are a few 
localities where the sugar maple flourishes. Undergrowth: dogwood, 
hazel, spice-wood, sassafras, pawpaw, giape-vines, &c. The soil gen- 
erally is loose and friable, and of a deep black or mulatto color. 

There are two ranges of post oak flats, running eastwardly through 
the county, south of the Bethel hill range. One range occurs where 
the shaly beds between the third and fourth coals of the lower coal 
measures have been denuded of the loose loams of the quartenary 
deposits. 

The other range occurs from the exposure of similar beds, which 
occupy a positbn between the first and seconds beds of the coal 
measures reposing on the "Anvil Rock." Wherever either of these 
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beds have been observed, tbey were invariable accompanied by a post 
oak flat, soil light colored, and nearly impalpable silicious earth. With 
the exception of the post oak glades, and the steeper hill sides and 
summits of th6 Bald hill range, and the hills of tiie millstone grit, 
seen in the south-west corner of the county, and one or two points 
where this range crosses to the north side of Trade-water, as at Longs- 
port and Montezuma, the soil is of a superior quality, not difficult of 
cultivation, yielding abundant crops of corn, wheat, oats, rye, bariey, 
clover, tobacco, potatoes; orchards thrive well; not much attention 
Jias yet been bestowed on the cultivation of fruits. 

SPRINOS. 

There are but few springs of water rising to the sur&ce; those most 
worthy of note are the Sulphur Springs, rising in section 26, T. 2 S., 
R. 1 E. The Chalybeate Springs, rising on the Southern slope of 
the Bald hill range, where they come to the surface between the beds 
of the mill stone grit series, which at this point dip at the rate of 71^ 
to the south. These springs are in section 21 of the same township. 
Another spring, remarkable for its boldness and constancy, and the 
character of its waters, rises in the black flats of the Pond fork, imd 
after spreading eastwardly a distance of about seventy yards, is swal- 
lowed by the loose materials composing these flats. In section 12, 
T, 2 S., R. 1 W., a bold spring rises from a bed or vein of barytes or 
heavy spar; this mineral appears to be very abundant in this locality; 
very palatable water can generally be obtained in sufficient quantity 
by sinking wells, both for domestic uses and stock water, within fifty 
yards of the surface, or even at a much less depth in many places. 

GEOLOGY. 

The great distinguishing geological future of this district consists 
in its coal measures, which are co-extensive with the county. The 
southern and western out-crop of the deepest seated coals conform to 
the line shown upon the map of this county, running through sections 
20 and 19, T. 5 S., R. 2 E.; sections 24, IS, 12, 11, 2, 3, 4, 9, 8, 7 
and 5 of T. 5 S., R. 1 E.; sections 32, 31, 30 and 19, 54 S., R. 1 E.; 
sections 24, 25, 26, 23, 22, 15, 14, 10, 9, 4 and 5, T. 4 S., R. 1. W.; 
sections 32, 29 and 31, T. 3 S., R. 1 W.; sections 36, 25, 26, 23, 22, 
15, 16, 9, 4 and 5, when it enters the Ohio river and again appears on 
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the SaliQe creek in HUdoIs. From section 26, T. a S., B. 2 W., 

though the out-crop is covered by the alluvial bottoms of the Ohio^ 

and is not seen^ the out>ciop line may be relied upon as approximately 

correct^ the tops of the hills on the neighboring shore of the Ohio 

riv^ in Illinois being covered by the wasted materials of the Bell and 

Cook coals of the lower measures, which are distinctly recognizable. 

Southwardly of the outrcrop line the rocks are dipping much more 

rapidly than north of it; the rate d* dip not being constant, seldom 

agreeing in any two localities; the direction of .the greatest dip also 

varying with the constantly varying direction of the out-crop line. 

The line runs through the sections 9, 3, 11, 5 and 6, 55 S^ 

K. 3 E.; sections 31, 30 and 19, U S., R. 2 £.; sections 24, 23, 14, 

15, 10, 9, 4, 5 and 6, T. 4 8., R. 1 E.; section 31, T. 3 S., R. 1 E.; 

sections 36, 35, 26, 27, 21, 20, 19 and 18, T- 3 S., R. 1 W.; sections 

13, 14, 15, 10, 9 and 4, T. 3 S., R. 2 W.; sections 31 and 30, T. 2 

S^ R. 2 W^ when it also passes into the Ohio river, and again appears 

on the Saline creek, marking the line of division between the upper 

and lowOT series of coals. The outrcrop line of the deepest seated 

coals of the same coal measures may be distinguished along the foot 

of the Bald hill, in sections 9, 15 and 14, T. 2 S., R. 2 W., when they 

have been brought to the surface by the uplift, carrying with them the 

rocks of the mill-stone grit and sub-carboniferous limestone, which form 

the body of the hill. West of Cypress creek, no openings have been 

made into the coal beds. East of Cypress creek, along the southern 

&CQ of the Bald hill range, coal has been worked in several places, 

which doubtless are the coals of the Lower Coal Measures. On the 

north side of these workings the body of the hills is based upon the 

sub-carbonifax>us limestone, which out-crops, near the foot of the hills, 

while the hills themselves are composed of the rocks of the mill-stone 

grit In every locality observed, the rocks have in all parts of th^ 

hills uniformly a southern dip, evidently uplifting the deepest seated 

coal beds, which are on the south side of the range, dipping at high 

angles to the south, while on the north side of the Bald lull mnge the 

coal beds near the axis of the hills are also dipping south, and toward 

this range lying in great confusioq, no beds being identified near the 

hills. These hills appear to have been raised from below, and thrui^ 

through the superincumbent coal beds, by a succession of dome-like 

waves. The centre of the Bald hill in section 11, T. 2 S., R. 1 W., 

50 
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being the antidinal axis of the first wave; near the north-west cor- 
ner of section 17, T. 1 S., R. 1 E.^ being the anticlinal axis of the 
second wave; near the south-west comer of section 26, T. 2 S., R- 1 
E., being in like manner the point of greatest elevation of the third 
wave. It will be seen by an examination of the accompanying map 
that there is a very great diflFerence in the length of the waves here 
alluded to— the distance between the first and second being equal to 
nine miles, while the distance between the second and third is equal 
only to about four miles. It is possible that the Coal Measures south 
of the Bald hill range may be connected by a neck or isthmus, lying 
in a line north and south, occupying the great valley of the Cypress, 
extending across sections 7, 8, 9 and 10, T. 2 S., R. 1 W. In case 
they are not connected through this valley, then the Coal Measures 
south of the Bald hill range form an out-Iyer, being severed from the 
great body of the western coal field, by this remarkable and hitherto 
little known fault, which, firom all the evidence observed, appears to be 
cotemporaneous with the disturbance producing the fractures, now the 
beds of the Ohio, Trade-water and Saline rivers. To the eflfective force 
producing this &ult may also be traced certdn waves of elevation and 
depression in the materials of the Coal Measures. The lines of these 
waves may be traced. One of the most remarkable begins at the head, 
or north-east end of the Scatters of Cypress, and continues down that 
stream to the west end of Bethel hill in section 12, T. 3 S., R. I.W., 
when it is intersected by another synclinal fold, coming into the coal 
fields from the mouth of ^^Cjrpress of the Ohio," the line of apparent 
greatest depression running diagonally through sections 9, 5, 6 and 
2, where the folds become one, runmng through the entire valley of 
Hine^s creek. Another great fold of depression enters the productive 
coal field between Locust Lick crieek and Trade-water river, having a 
course nearly north until it reaches section 9, T. 3 S., R. 1 W., when 
it appears to divide, one branch of the fold entering the line of Beth- 
el hill and running up the valley of Pearson's branch until it reaches 
section 2, T. 3 S., R. 1 W., when it changes its direction to the east 
and south-east, passing down the valley of Pond fork until it reaches 
(section 19, when it joins the other branch of the same fold or valley, 
which has passed down the valley of Cypress, having a width of near- 
ly six miles; the two folds having united^ they are continued as one val- 
ley, until it reaches section 11, T. 4 S., R. 1 E., when it is intersected 
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by another narrow valley of depression, one of which is parallel with 
the Bald hill range, about two miles south of it in T. 2 S^ R. 1 W. 
Another enters the coal field at Half Moon Lick, on the Trade-water, 
and running nearly east enters the fold of Crab Orchard creek in sec- 
tion 15, T. 4 S., R. 1 E. Between each of these valleys are corres- 
ponding lines, wherein tho measures are elevated, forming as it were a 
succession of • waves, the rocks bang alternately elevated and de- 
pressed. 

It should have been noticed thiat there are patches of the lower 
measures lying outside or south of the line, making the out-crop of the 
lower measures south of Trade-water. That in sections 6 and 24 may 
be cited as one of these out-lyers, the precise boundary of which, not 
having been determined, it has not been laid down on the map. 

At the head of Pond fork there is an extensive bed of the highest 
of the Coal Measures, embracing the south-west part of T. 2 S., R. 1 
E., and the north part of T. 3 S., R. 1 E., being the beds associated 
with the Carthage rock in T. 1 S., R. 1 W., and equivalent to the 
Grundy ridge series. 

From the mouth of Highland creek up the line of that stream, the 
rocks dip southwardly, and meet a northwardly dip on the Ohio 
river, in section 2, T. 1 S., R. 1 W. The synclinal axis of this fold has 
a direction of about 15^ west of south, and if not severed by tiiie 
Bald hill fault is connected with, and forms a part of the series lying 
in sight at the Jiead of the Pond fork of the Crab Orchard creek. The 
fold that lies between the Bald hill range and the line of Highland 
creek is not so easily determined, the county bang almost entirely 
covered by the loams of the quarternary deposits. The fiu^t, however, 
that the measures on- Highland creek dip southwardly and northwardly 
in section 8, T. 2 S.^ R. 1 W., involves the necessity of a synclinal 
Ibid, where the conflicting lines of dip encounter each other. Probably 
the fold will be found to occupy a middle distance between the lines of 
the roads from Uniontown to the Highland Licks, and tiiie road from 
Raleigh through Moiganfield to the same point Where this last road 
crosses Anderson creek, the rocks were observed dipping north-west at 
the rate of 10^; on the line of Highland creek the rocks dip south and 
south-west and south-east at various angled between 2i^ and 6^ 

The coal beds and associated rocks on the north side of the Bald 
hill xange wherev^ observed have uniformly the appearance of having 
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fallen southwardly or towards the line of the &ult> and as fkr as ascer- 
tained the uppermost beds obsenred are not lower thai the 63i ooal 
of the upper series; all the coals of the lower series will probaUy be 
found to6 deep seated for profitable workings north of this range. 

The coals numbered 6, 7^ and 8 of the upper series will probably be 
the only coals that may be profitably worked in Union oounty, nortk 
of the Bald hill range. 

South of the Bald hill range there is no difficulty of reaching eack 
of the eight beds of both series at their oat^crop. On the west side of 
Cypress of the Ohio this out-crop has been duplicated, the lower beds 
having been brought again to the sorface by the Bald hill upKft. 

North of the Bald hill ran^, in the line of most favonfele oat-<9rcp« 
pings of the upper series, these coals have been reached in serial 
places; at one hundred and fifty feet on Highland creek three of these 
beds have been penetrated by three seyeral borings made by Dr. John 
T. Berry ; two of the upper of these beds haye been entered bjrijoring 
on the farm of Mr. Wilson in section 27, T. 1 S., R. 1 W^ at a d^tk 
of one hundred feet The sixth coal of the upper series has been en« 
tered in natural out-crop in several places on sections 5 and 8, T. 2 S., 
R. 1 W., where it is known as the '^Blae Goal." 

The broken and disturbed beds of the upper measures have also 
been entered and worked, to a limited extent^ near the Sulphur Springs 
on Casey's creek, in section 25, T. 2 S., R. 1 E.; another bed has been 
opened in the same section. The first of these beds is four feet thick, 
and dips south-f astwardly at an angle of 45^, while the second is bat 
twenty-eight inches, dipping in the same direction at an angle of 15^ 
A coal four feet in thickness, standing vertically, has been woiked totiie 
depth of six feet, when it gave out, being a firngment of the beds dis- 
turbed and broken by the Bald hill dislocation or uplift. Hus bed lies 
in section 28, T. 2 S., R. 2 E. A bed of coi^ was observe on a 
hmnch of Highland creek in section 86, £iame township; this bed also 
dips rapidly toward the Bald hill range and has not been wm'ked. 

8out& of the Bald hill range the seventh bed of the lower series bad 
been worked suooesafuUy by €ol John B^t, on section 5, T. 4 6., R 
IW- 

An opening is now being made in section 10, same towncb^, by 
Messrs. Wbeaixjroft and others, and, as I have been infimned, sneoee- 
fiilly woiked« Tbm bed has itao beeft iqpeoed in eefeiil pines ia €M^ 
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&ieed nod o<^em 

It has also been penetrated by digging for wstisr at several points <m 
Trade-water^ above deed's mineB, but no regaktt workings have been 
made. It has hem opened and regolariy and s«K»es8foUy mined by 
ttie Messrs. Casey on seetion 91, T. S S., R. 1 yf., and in section 25, 
T. 3 S., R. 2 W., near Ciseytflle; bot being at this plMe too thm to 
profltaMe working the mine has been abandoned. 

The eighth coi^ as iar as I have becmable to ascert«&, has bem 
mined in only one place in this district, in section 9, T. 4 S., R. 1 W* 
l%is bed is of very variable quality and t^kness^ rising as high as 
ris feet and sinking as low as twenty^ght indMB. 

The sixth or Ice House coal has, as ftr as ascertained, akto hom 
opened in only one point, in section 23, T. 3 S., R. 2 W. 

The^ftli or foQp4eet'Ceal has been opened on section 14, same town- 
ship, bnt has not been regnlarly rained. It is also to be found oait* 
oropping in the bed of Tiade^water at the mouiii of Cypress creek. 

The fourth or little vein has been opened and regularly Mined oa 
section 14, T. 8 S,R. 2 W., also on section 34, T. 8 S., R. 1 W. It 
is worthy of note that these two beds, the Amrth and ifth lying very 
dose to each other and both being covered by a hard slowly westber- 
ii>g sandstone, may be tiaoed wit^ut dificidty in neaiiy every pot of 
their course through the county. 

The third or ^^e^fooft coal," or M4ilfoird coal, has been saccetiftifly 
worked by Jmios Mutford, Esq., on seetion 14, T. 8 S., R. 2 W.; al-^ 
so by Messrs. Smitli, Hatt^nas, and otters^ on sec^n 15, saane town- 
ship; with these exceptions, no openings into this coal are known. 
The line of Hs out-ctop -is strongly maorked throaghoat the eetiie 
kreadtli of ttie county. 

The second, or mMdle odal, has been c^^ened and worked in seetion 
10, T. 4 S., R. 1 E., known at this point as the Thompson oori; ailso, 
k seetion 82, T« 4 S., R. 2 R, where it is known as tiie lieweHyn <ml. 
It has also been opened, and a smiU amount of coal taken from it In 
section 13, t. 8 8., R. 1 W.^and is i»»bab)y the oeal opened at Oed 
Ri^einseetfon84^- SS.>R.l W. It is worthy of r^ennrk, tiiat this 
coal is mpidly Incrcering in tbieknesB as we go eastwaidly from tiie 
Olrioiflyer, wlieve k is scant tftsee feet, associated wMh oicaeeMS shailes 
and shaly sandstones, while at the Thompson mine it has increased in 
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thickness to six feet^ being there covered by six feet of black bitomi- 
nous argillaceous shales, (in contact with the coal,) above which are found 
heavy masses of limestone. 

At the Llewellyn mines, and at the opening into the same coal, on 
the land of John Watson, the shales above the coal have thinned out 
to six inches, while the limestone which comes within this distance of 
the coal has increased to a thickness of sixteen feet 

At this mine it is also to be observed that under a thin fire-clay, of 
one foot in tliickness, is found a light grey colored limestone, nine feet 
in thickness. 

The first coal under the ^Anvil Eock," and the first in the series 
of the eight workable beds of the Lower Coal Measures, has been work- 
ed for neighborhood use on section 10, T. 3 S., R. 2 W., where it is 
three feet in thickness. 

The same coal was entered on section 18, at thirty feet finom the 
surface, in digging a well, where it was also three feet tMck, and was 
again observed near the Thompson mine, where it has thinned to fif- 
teen inches of imperfect coal and ^^coal rasL" 

Thus while ihe second coal of the lower series has douUed its thick- 
ness^ the first has diminished by more than half tine thickness which it 
has in section 10, T. 3 S., R. 2 W. The thickness of the rocks in- 
tervening between the base of the Anvil rock and this coal, has ex- 
perienced a like diminution. 

It was very desirable that the third coal should have been seen, but 
no openings having been made into it, it was not visible. Its plac^ 
however, is well defined in this neighborhood by the post oak flat b^ 
fore alluded to. 

.On the line of the Casey ville and Moiganfleld road, which runs nearly 
with |lie line of the dip of the masses forming the Coal Measures of 
the county at this point, the outpcrop of the first coal of tlie upper series 
is passed ovOT in section 18, T. 3 S., R. 1 W. Near the line of C3rprees 
creek, the out-crop of the second appears. Neither this coal nor the 
first has been worked, and they are only known by the sinking of 
wells which have penetrated their beds, the second coal having been 
thus entered at Malone's mills. The third coal of this series has been 
opened and worked for neighborhood use and is known as tiie Davis 
coal. The fourth coal has not been opened \mt OAy be in \he valley 
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of Cane creek; its thickness is not known but it is tiiought to be a 
coal of workable thickness. 

The fifth coal or Chappel coal has been opened on section 31, T. 2 
S., R. 1 W., where it is twenty-six inches thick and of good quality. 
The sixth or Blue coal has not been opened in this part of the county; 
its out-crop may be observed on the line -of the road, on a tributary of 
Wash creek, and may be traced eastwardly until lost in the valley of 
Pierson's creek. No localities are known where the seventh and eighth 
coals have been opened south of the Bald hill range. 

It has been thought proper to accompany this report with a re- 
duced copy of map No. 1, Oeological Survey, contrasted with a copy 
of the same territory taken firom the best published map of the State. 
From this contrast it may be seen to what an extent eiror has crept 
into the maps of this highly favored country. Diagram No. 1 is a 
traced copy of Union county, as shown by the best map of Kentucky. 
DiagrsHn No. 2 is a firee hand reduction of map No. 1., Greological Sur* 
vey, reduced to the same scale as Diagram No. L No stronger argu- 
ment need be urged on tiie lamentable condition of the geography c^ 
the State ihsm the comparison of tiiese unpretending little figures. 

Accompanying the maps are five sections showing imperfectly the 
great flexions of the stratification, and the e£fect c^ the Bald hill fault 
as now understood* The line of the first four Diagrams starts in sec- 
tion 20, T. 4 S., R. 1 W., and run severally north and east of north; 
the line of the fifth Diagram runs nearly centrally through the county. 
These Diagrams should be applied to tiie map by causing the darkest 
lines to coincide with the lines marking the out-crop of the productive 
Coal Measures. 

Should the State continue this, to her very important work, I would 
reconmiend that a line be lidd down as a base of operations. 

By an examination of the map of Milne and Bruder, published at 
Louisville, it may be seen that a line running east from the mouth of 
Highland creek, Union county, would pass through Henderson, Daviess, 
Hancock, Breckimidge, Hardin, Nelson, WashiDgton,*Mercer, Jessa- 
mine, Madison, Estill ; near the line dividing Powell, Estill, and Ows- 
ley ; near tiie line dividing Breathitt and Montgomery ; through Floyd 
and Pike, and intersecting the Virginia line near the arm of Logan. 

The line thus laid down would divide tiie two coal fields of Kentucky 
into equal parts, and would give as long an east and west line as could 



be obtained in the Staie. A line of this length propeiiy Buireyed, 
determined, and marked would be of incalculable advantage. It would 
ijitersect the State surveys • on Green, Kentucky, and Licking nvers, 
and i0 (ar south as the baae line extended into the State would conheot 
with the Ohio river. 

In oooneotion with the survey of such a line^ if possible, such as* 
tionomical observations diould be made for latitude and lon^tude as 
would determine all important plaees touched by it 

One of the most important Imnohes of these observations would in* 
<dude those for the determination (^ the true meridian. 

The changes of the magnetie meridian through a series of y^ars, 
and its differing consideiable in contiguous tmcts of eountry, have been 
fruitful sources of those vexatious litigations about land li«^ which are 
so common. 

Lines run eighty years or more ago, and mafked by Uazing or 
hacking trees, can now rarely be identified, for few of our forest trees 
retain such marks for ovar three quarters of a oentury. Even wh»e 
ilie initial point of such a survey is ibund it is dilQScult to trace the 
lines, for the direction of the magnetic meridian at that time can not 
now be aaoertained without consideiable trouble. 

To obviate this in future, it is proposed to erect at convemmit dis- 
tances along the base Una, such median marks as may enable the sur- 
veyor to obtwi, without difficulty, tJie true north, and thexefirom the 
variation of the needle at the time of his survey* By noting this al* 
waysy we would have at once all surveys referaUe to a constant line— 
one subject neither to shift nor change. 
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Aaron and Boggs' coal, (Big Sandy Coal and Mining company,) analy- 
sis of, 70 

Abbott's creek coal, Floyd county, 209 

Agriculture, general remarks on, - - - - - - - 373 

Airdric coal, No. 156, and section, -.--.. 143, 144 

Aluminium in iron, <fec., -.-..-.. 327 

Amanda Furnace, section at, 188 

Amanda Furnace ores, cinder, pig-iron, <fec., - 189, 313, 314, 315, 3IC, 317 

Anderson's, Casey's and Big Mason creeks, - - '- - - 390 

Anthracite, from Bocas del Torro, analysis of, - . - ^ - 27 

Anvil Rock, 45 

Anvil Rock coal, upper part of first coal, analysis of, - - - 51 

Anvil Rock coal, lower part of first coal, - - - . . 59 

Anvil Rock coal, main five -foot, third coal, remarks on, . • . 54 

Anvil Rock coal, second coal, -- 56 

Anvil Rock, range of hills, 387 

Appendix lo Chemical report, 373 

Argentiferous galena, ---- 33 

Ashland main coal, below clay parting, analysis of, ... 69 

Austin's coal, on Lewis creek, ....... 157 

Bach's (Isaac,) coal, - • . • 212 

Bailey hill coal, 134 

Bald hill range, 386 

Barrens, remarks on, 83 

Barytes, or heavy spar. Union county, - - - - . . 392 

Bellefonte Furnace, ores, (fee, 188,291,292 

Bell's coal, Crittenden county, analysis of, 49 

Bethel hills, 387 

Big Mason creek, 390 

Big Sandy main coal, Lawrence county, analysis of, ... 204 
Bituminous limestone, like black band iron ore, Hopkins county, anal* 

ysisof, 337 

Bituminous carbonate of lime, snpposod black band iron ore, Muhlen* 

burg county, 350 

Black Band ores, remarks on, 60, 139, 254 

Black Band iron ore, William's landing, Muhlenburg county, analysis 

of, 347 

Black Band iron ore, Battist creek, Muhlenburg county, analysis of, • 348 

Black Band iron ore. Ford's well, Muhlenburg county, analysis of, - 348 

51 
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Black Band iron ore, from east fork of Little Sandj, ... ]82 

Black lingular shale, -• -- 91 

Black lingular shale, forest growth on, 94 

Blue grass soil, Fayette county, analysis of, 276, 278 

Blue limestone, composition of, 99 

Blue shell limestone and marl, 9S 

Blue shell limestone, forest growth .on, .••--- 99 
Bonharbor coal of Daviess county, analysis of, .... 43,151 

Box Mountain Spring Coal, Hopkins county, analysis of^ - - • 63, 127 

Box Mountain Sulphur Spring, ....... 131 

Brasbear's salt borings, mouth of Leather wood creek, ... 228 

Breathitt county, section of hills near Jackson, - - - - 213 

Breckinridge coal mine, -.----..- 174 

Breckinridge coal, its yield of oil and parafliD» - - • - 12, G2 

Breckinridge coal, analysis of, 177 

Buena VisU Furnace, coal and ores, - - - 187, 287, 288, 289, 290 
Buffalo Furnace ores, limestones, &c,, 194, 292, 293, 294, 295, 296, 297, 298, 

299, 300 

Burning Spring, Clay county, - - - • - - - 217 

Butler county coal measures, -- 125 

Gannel coal, Barrett^s creek. Carter county, 270 

Cannel coal. Carter county, ..---•-. 200 

Gannel coal, Crawford's, - 69 

Gannel coal, head of Dorton's branch, 224 

Cannel coal, opposite mouth of Troublesome creek, • • • • 211 

Carburetted hydrogen, Crittenden spring, - - - ' - - 247 

Caroline Furnace, coal and ores, - - - * • - - 191 

Carter county cannel coal, 200 

Casey's creek, 390 

Cast iron — See pig-iron. 

Caverns in sub-carboniferous limestone, ..... 81 

Cerulean spring, Trigg county, ....... 848 

Chain coral and magnesia limestone, 97 

Chalybeate hills, 386 

Chalybeate spring, Letcher Court-house, 226 

Chalybeate spring, Miller's, - - . - - - - . 219 

Chalybeate springs, Perry county, ....... 229 

Chalybeate springs, Pulaski county, ...... 237 

Chalybeate spring, Robb's, in McCracken county, - • • - 114 

Chalybeate springs, Rockcastle river, ...... 238 

Chalybeate waters, Mr. Swinney's, 163 

Chalybeate well, Mr. Wilson's, Lejungton, Fayette cooBty, analysis of^ 371 

Chamelian springs, tested, ........ ]62 

Chappel coal. Union county, • . . - ... - . 390 

Cbemieal report of Qgologioal aurrey, 261 
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Cinder — See Iron Furnace Slug. 

Clark's mill, section at. Pond river, . • « 

Clay— See Fire Clay. 

Clay, fomr miles south of Blandville, ... 

Clay from "Chalk Banks," 

Clay of quartenary deposits, 

Clays, table of composition of, • * - 

Clear fork coal, - - - 

Clear creek sulphur spring, - . - • - 

Clinton Furnace, coal and ores, • . • « 

Clover fork of Cumberland river, 

Coal and iron lands of Kentucky, value of, - - - » - 
Coal, no workable beds of, under Archimedes and Penlremital lime- 
stones, ----...•., 
Coals, general remarks on composition and qualities, . . » 
Coal, Aaron and Boggs' Big Sandy coal and mining co., analysis of. 
Coals, Anvil Rock, -.-.... 

Coal, Airdrie, (orMcLean,) Muhlenburg county. 
Coals, Ashland main, analysis of, ... 

Coal with slate roof, Ashland, Greenup county, analysis of. 
Coal, Atchison's, (Lacey's,) Christian county. 

Coal, Isaac Bach's, 

Coal, Bailey hill, 

Coal, cannel, Barrett's creek. Carter county, analysis of, - 

Coal from Bath county, analysis of, .... 

Coal, Bell's, Crittenden county, analysis of, - 

Coal, Col. John Bell's, Union county, .... 

Coal, arrangement of coal beds. Big Sandy, ... 

Coal, bed of Big Sandy, at forks, Pike county. 

Coal, Big Sandy, main, analysis of, .... 

Coal, Bonharbor, - • • - - .•. 

Coal, canneMike, top of Bonharbor eoal, analysis of. 

Coal, box mountain, ........ 

Coal, Breckinridge, 

Coal, Buck creek, and Bear creek, and Beaver« 
Coal, Buena Vista Furnace, - • • • • ^ 
Coal Measures, Butler county, . • • ^ « 
Coal, Messrs. Casey's, Union coupty, • ^ • 
Coal, Chappel, Union county, .... 

Coal, Clark's, Muhlenburg county, analysis of. 

Coal, Clear fork, 

Coal, junction of Coon and Wolf creeks, Ac, • 

Coal, Crofc's, 

Coal, canneK Crawford's, near Graysoiu analysia of* 
(J^» Comt^Uad riTgr, an^yaia pf> • • • 
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Coal, Captiiin Davis*, Jackfield and Pigeon Run, analysis of, - - 53, 128 

Coal, Dorton's branch, cannel, analysis of, - - - - - 224 

Coal. Dr. Dudley's, Kentucky river, 216 

Coal, Ertdes*, Muhlenburg county, analysis of, Ac, ... 138,352 

CohIs of Eastern coal field, remarks on, ------ 71 

Coal, Geori^e Eaveh*, -.-----.- 137 

CoaJ drift, Esiis', Hancock county, - - - - • - - 181 

Coals of Edmonson county, analysis of, *----- 167 

Coal field, Eastern, approximative boundaries of, - - - - 64 

Coal field, Eastern, thickness of carboniferous rocks, ... 68 

Coal field, boundaries of Southern, ----.- 30 

Coal, Gallion's, Carter county, analysis of, . - • - . 270 
Coal. Gamblin, Hopkins county, analysis of, - - - * - 53, 129 

Coal, Gavii's main, Big Sandy, analysis of, - - - - - 70 

Coal, Gigcr's hill, Greenup county, analysis of, .... 331 

Coal, Goose creek, - - - - - - - - - 218 

Coal, Greenup Furnace, -.--.-.. 193 

Co^l, cannel. Haddock's mine, Owsley county, analysis of, - - 354 

Coal beds in Harlan county, - 225 

Coal Haven factory coal, analysis of, .-.--. 151 

Coal, Hawes', Hancock county, analysis of, 52 

Coal, Hawesville main, analysis of, <fec., ------ 173 

Coal one mile above Hazzard, PeiTy county, - - - - . 228 

Coal, Head's, Daviess county, -- 182 

Coal, Henderson, two feet, analysis of, ------ 44 

Coal, Henderson, No. 206, analysis of, ---.-. 150 

Coal bed on Highland creek. Union county, 396 

Coal, Hine's, on Muddy creek, Ohio county, - - . ^ * 157 

Coal, Hoskins', Short mountain, analysis of, - - - - . 244 

Coal, Hunting-branch, main, Hopkins county, - - - . - 127 

Coal on Indian creek, ------..- 239 

Coal, Jackfield, (or Jakefield,) Captain Davis', . - . - 53,128 

Coal, Jellico mountain, - - - -• 239 

Coal, Keath's, Christian county, analysis of, ----- 271 

Coals of Kentucky, tabic of composition of, • - • . • 366 

Coal, Kentucky river. North fork, - - - - . . . 2I! 

Coal, Kentucky river, three forks, ---.-.. 214 

Coal, Kilgore's, Carter county, analysis of, • - - - . 269 

Coal, Kincheloe's BIufiT, analysis of, -.-... 145 

Coa;l, King's, 239 

Coal, (Lacey's,) Atchison's, Christian county, analysU of, - - 272 

Coal on Laurel and Sinking creeks, •••••• 240 

Coal, Letcher Court-house, -- - 225 

Coal, Llewellyn mince, Union county^ ••-«.. 393 

Goal, Levisport/ •••'•'•*•••• x^i 
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Coal, Lick, -.--.------ 

Coal, Little Sandy river, ........ 

Coal beds, Log mountain, -----... 

Coal, Marcus, ---•....--. 

Coal, Col. Martin's, analysis of, 

Coal, Martin, 

Coal, McHenry's, Big Sandy, analysis of, - - - - - 

Coal, McLean or Airdrie, --.-.... 

Coal bank, McNairy's, Pond river, ...... 

Coal ridge between Meadow and Sinking creeks, .... 

Coal measures, ---.-..-.. 
Coal measures. Eastern coal field, dip of, ..... 

Coal measures, an offset of, in Qrayson county, .... 

Coal measures of Greenup, Carfer, and Lewis counties, ... 
Coal measures of Hopkins, Muhlenburg, McLean, and Butler counties, 
Coal measures of Henderson, Daviess, Ohio, Butler, Edmonson, Gray- 
son, Hancock and Breckinridge, and part of Warren counties, 
Coal measures of Lawrence, Johnson, Floyd, Pike, Letcher, Perry, 



Breathitt, Harlan, Clay, Knox. Whitley, and par 
Laurel, Pulaski, Wayne and Clinton counties, 

Coal measures, lower, order of superposition of, 

Coal measures of McLean county, . - - . 

Coal measures, total thickness of, and number of beds, 

Coal measures in Union county. 
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Coal measures, upper, order of superposi 

Coal, Mickys branch, ... 

Coal, Mr. Miller's, 

Coal, James Mul ford's. Union county. 

Coal, Naut's, on Sandy creek. 

Coal, Paint creek, . . - - 

Coal, Peach Orchard, analysis of bottom part of, - 

Coal, Pennsylvania Furnace, Greenup county, 

Coal, four-foot, Pennsylvania Furnace, Greenup county, analysis of, 

Coal, (main,) of centre of Perry county. 

Coal seven milesbelow Pikevillc, - 

Coal, (Shelby fork of Big Sandy,) Pike county, 

Coal, Pleasant Run, - - • - • 

Coal, Pitman range of hills, Pulaski county, 

Coal, Pittsburg, analysis of, - 

Coal, Pond" river, Hopkins county, - 

Coal bed, head of Pond fork, Union county. 

Coal, Poplar Chalybeate mountain, ~ • 

Coal, ikc, Hi Prestonsburg, • • - 

Coal region of Pulaski county, 

Goal, (uiukr ibirci»glomexm(ei) in Puladd aadBockcMUe oouBUii, 
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Coals, Raccoon Furnace, Greenup county, analysis of» 

(Joal, Richland creek, 

Coal, Roberts', --..-- 

Coal, Robinson's, Hopkins county, analysis oU 

Coal, Rockcastle river, - - - - - 

Coal on Rockhouse creek, - - - - 

Coal, Russey's, Muddy creek, - ^ - 

Coal, Pardon Sheldon's, Butler county, analysis of. 

Coal, Sloan's bill and Short mountain, - 

Coal, Soeed's mines, Crittenden county, analysts of, 

Coal, Star Furnace, - - - . . 

Coal mine, Taylor's, Green river, section of^ 

Coal, Terry's, analysis of, Hopkins county, • 

Coal, Thompson, Union county, . . ^ 

Coal, Three-mile creek, York bed, . « - 

Coal mines, Todd & Crittenden's, South ibrk Kentucky ri?er. 

Coal, Todd & Crittenden's, Owsley county, analysis of, «• 

Coals on Trade-water river, -•.-•-• 

Coal in Tred's branch of Laurel, ^ - - • « 

Coal, cannel. Troublesome creek, ^ < • « • 

Coals from Tug fork of Big Sandy, . . ^ ^ 

Coal from Tygerts coal bank, Butler county, analysis of, - 

Coal from Vincent branch of Tug fork, Big Sandy, - 

Coal, Watts' creek, ---..# r 

Coal, Messrs. Wheatcroft's and others. Union county, 

Coal, Whitley county, opposite Williamsburg, - - - 

Coal, Wright's mountain, Hopkins county, analysis of. 

Coal, Wolf hill, Daviess county, . - , - - 

Cook's coal, analysis of, ....«, 

Coralline Falls limestone, 

Coralline Falls limestone, growthof timber on, • - 

Coralline Falls limestone, galena in, • „ ^ , 
Crab Orchard creek, • • , . p. • * 
Crawford's cannel coal, (near Grayson,) aiuilysia oC • 
Crittenden springs, tested, •••••« 
Crtft's, Martin, coal, - • » « • « r 

Cumberland river, above the falls, 

Cumberland river coal, analjrsb of, • » • • 

Cumberland river iron furnace and ores, • - • • 
Cumberland Falls, suppositious silver ore, -^ ^ » 
Cypress creek, -.--•««• 
Cypress creek of the Ohio, •-•*»» 
Davis' (Capt.) Jackfield coal, Hopkins county, analysia qt^ 
Davit' (Capt.) Pigeon Run coal, analysis of, • • <« 
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Dorton's branch cannel coal, analysis of, 4. « « 

Dudley's, (Dr..) coaK Kentucky rivers - * - 

Eade's coal, (No. 157,) 

Eagle creek or Jerusalem school-house range of hills. 
Earthquake of 1811, - - . . ^ * 

Eaves', (George,) coal, 

Edmonson county, section of geology of Korihem part of^ 
Edmonson county coals, analyses of, .... 

Edmonson county, best soil of table land of, - 
Estis coal drift, Hancock county, ..*.«. 
Everley's ridge, section of coal measures in, •« 
FaHs of Cumberland, section at, - • - « • 
Ferruginous limestone, Clinton furnace, Chreenup county, analysts of, 
Ferruginous limestone. Christian county, analysis of, 
Ferruginous limestone. Green rock, Carter county, " 
Ferruginous limestone. New Hampshire Furnace, Greenup county 
analysis of^ • - * - 

Fire-clays, 

Fire-clays, Ashland, Greenup county, analyses of, 
Fire-clay, Casey's mines. Union county, analysis ef, 
Flats and low lands. Union county, 

Fluor spar, 

Franklin coal, . . . • - 
Freestone for building, . • • • 
French Island coal, analysis of, 
Gamblin coal, Hopkins county, analysis of, 
Gavits' main coal. Big Sandy, analysis of. 
Geology of Union county, . . * 
Gravel bank, flats of Cypress creek, - • 
Grayson county, offset of coal measures in, 

Grayson springs, 

Green river manufacturing and coal company mines, section at, 
Greenup Furnace ores, coals, <l;c., • - 193, 300, 301, 302, 303, 
Grey band iron ore, Muhlenburg county, analysis of. 

Goose creek salt works, 

Goose creek salt waters, coals, Ac, 

Harlan county coal beds, 

Hawes' coal, Hancock county, analysis of, - - - - 
Hawesville main coal, analysis of, and remarks on, - 

Head's coal, Daviess county, 

Hearthstones, New Hampshire Furnace, .... 

Henderson coal company shaft, at Henderson, Kentoeky, section of, 

Henderson coal, No. 206, analysis of, 

Henderson iwo^foet 00a), analysis of, - * • - « 
H% bland oreek, * 



224 
216 
138 
387 
117 
137 
164 
167 
168 
181 
147 
235 
331 
274 
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323 
61, 369 
332 
361 
391 

87 
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232 
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53, 129 
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392 
148 
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304,305 
349 
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211 
225 

52 
178 
182 
198 
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150 
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Hines* coal, on Muddy creek, Ohio county, .157 

Holloway boring, Henderson county, section of, - - - - 32 

Hopkins county coal measures, 125 

Hoskin's coal, Short mountain, analysis of, 244 

Hunting branch main coal, Hopkins county, analysis of, - - - 127 
Ice-house coal, remarks on, and analysis of, - - - - - 61, 55 
Industry mines, Big Sandy coal and manufacturing company, section 

at, 205 

Iron — See Pig-iron. 

Iron Furnaces on Cumberland river, .-•--. 246 
Iron Furnace Slag, Amanda Furnace, Orcennp county, analysis of, - 316 
Iron Furnace Slag, Bellefonte Furnace, Greenup county, analysis of, 292 
Iron Furnace Slag, Buena Vista Furnace. Greenup connly, analysis of, 290 
Iron Furnace Slags, Buffalo Furnace, Greenup county, analyses of, - 298, 299 
Iron Furnace Slag, Greenup Furnace, analysis of, - - - - 305 
Iron Furnace Slags, of Greenup county Furnaces, remarks on, - - 72 
Iron Furnace Slags, New Hampshire Furnace, Greenup county, analy- 
ses of, 324, 325 

Iron Furnace Slags, Pennsylvania Furnace, Greenup county, analyses 

of, 286, 287 

Iron Furnace Slags, Raccoon Furnace, Greenup county, analyses of, - 309 

Iron Furnace Slags, table of composition of, - - - - - 367 

Iron ore, Alexander's, McCracken county, analysis of, - - - 344 

Iron ore, Backster's bank, Kelly's Furnace, Lyon county, analysis of, 344 

Iron ore, Bath county, Messrs. Carter's Furnace, analysis of, - - 263 
Iron ore, **best limestone ore," Amanda Furnace, Greenup county, 

analysis of, 315 

Iron ore, best ore, Sandy Furnace, Carter county, analysis of, - - 268 
Iron ore, ''better quality impracticable ore," Pennsylvania Furnace, 

Greenup county, analysis of, ------ 283 

Iron ore, "big block ore," Greenup Furnace, analysis of, - - - 301 
Iron ores, black band, ... - 60, 139, 182, 254, 347, 348, 349 
Iron or^, "black bed," Greenup Furnace, analysis of, - - - 303 
Irpn ore, "black vein," Buena Vista Furnace, Greenup county, analy- 
sis of, - 288 

Iron ore, "block kidney ore," Buffalo Furnace, Greenup county, anal- 
ysis of, 294 

Iron ores, "block ores," New Hampshire Furnace, Greenup county, 

analyses of, 320, 321 

Iron ore, "block ore," Pennsylvania Furnace, Greenup county, analy- 
sis of, 280 

Iron ores, "block ores," Raccoon ore banks, Greenup county, analyses 

of, ' - 306, 307 

Iron ore, "blue block ore," Amanda Furnace, Greenup county, anal- 
ysis of, 315 
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Iron ore, *'Wue limestone ore," Bellefonte Furnace, Greenup county, 

analysis of, .- - - 291 

Iron ore, "blue ore," near Clinton Furnace, Greenup county, analysis of, 33 J 

Iron ores, Buena Yista Furnace, 187 

Iron ore. Bunt's gap, Hopkins county, analysis of, . * . - 336 

Iron ore, (carbonate,) Butler county, analysis of, - - - - 264 

Iron ore, (carbonate,) Muhlenburg county, analysis of, - - - 350 

Iron ore, (carbonate,) White Oak branch of Ro< kcastle river, - - 241 

Iron ore. Chandler bank, Suwannee Furnace, Lyon county, analysis of, 343 

Iron ore, clay ironstone, Muhlenburg county, nnalysis of, - - 346 

Iron ores at Coal Haven and head of French Island, - - - CyO 
"Iron ores" considered "impracticable," - - - - -72,75 

Iron ores from Cumberland river, 246 

Iron ore, dark variety of "little block ore," Buffalo Furnace, Greenup 

county, analysis of, 294 

Iron ore, "earthy kidney ore," Buena Vista Furnace, Greenup county, 

analysis of, 209 

Iron ore. Falls of Blain, 2j2 

Iron ore, "flag ore," Greenup Furnace, analysis of, - - - - 300 

Iron ores, Greenup Furnace, 193 

Iron ores of Greenup and Carter, value of, 199 

Iron ores, grey band, Muhlenburg county, 349 

Iron ore, "grey block ore," Buffalo Furnace, Greenup co, analysis of, 296 
Iron ore, "grey limestone ore," Greenup Furnace, analysis of, - - 302 
Iron ore, Hawes' ridge, Muhlenburg county, analysis of, - - 138, 346 
Iron ore, "honey -comb ore," Amanda Furnace, Greenup county, anal- 
ysis of, 314 

Iron ore, "impracticable hard limestone ore," Pennsylvania Furnace, 

analysis of, 284 

Iron ore, "impracticable part of limestone ore," Pennsylvania Furnace, 

analysis of» 285 

Iron ore, "impure limestone," Buffalo Furnace, Greenup county, anal- 
ysis of, 296 

Iron ore, Jenkins' ore bank, Muhlenburg county, analysis of, - - 139, 345 

Iron ores, Kenton Furnace, 197 

Iron ore, "Kidney ore," New Hampshire Furnace, Greenup county, 

analysis of, -- 321 

Iron ore, Kincheloe's bluff, Muhlenburg county, analysis of, - • 346 

Iron ores. Laurel Furnace, 196 

Iron ores, "limestone ores," Clinton Furnace, Greenup co., a&alyses of, 329, 3J0 
Iron ores, limestone ores, Greenup Furnace, analyses of, - - - 303, 304 
Iron ore, "limestone ore," New Hampshire Furnace, Greenup county, 

analysis of, 322 

Iron ores, limestone ores, Pennsylvania Furnace, analyses of, - - 281, 282 

Imnfores from Lithostrution beds of sub-carboniferous limestone, • 85 

Ifottore, "little block ore," Buffalo Fuimaoo^Gneeiiuip co;, «iiAiyfti»o( 293^ 

61 
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Iron ore, "little block oro," Pennsylvania Furnace, analysis of, - 281 
Iron ores, *'main block" ore§, Buffalo Furnace, Greenup county, analy- 
ses of, 293, 295 

Iron ore, **main upper kidney ore," Raccoon ore banks, analysis of, - 338 

Iron ores on Meadow creek, Watts' creek, &c., <fec., ... 240 

Iron ores in Mublcnburg and Hopkins county, lower coal measures, - 59 

Iron ores, Mt. Savage Furnace, Greenup county, analyses of, - • 328 

Iron ores, Pennsylvania Furnace, Greenup county, - - - - 191 
Iron ore, "poor sandy ore," New Hampsbire Furnace, Greenup county, 

analysis of, 322 

Iron ores. Raccoon Furnace, Greenup county, 195 

Iron ore, "red and blue block," Amanda Fumate, Greenup county, 

• analysis of, - 314 

Iron ore, "red ocbre," Greenup Furnace, analysis of, - - - 3ul 

Iron ores, Rougb and Ready, 184 

Iron ore, "rough sandy block ore," Buffdo Furnace, Greenup county, 

analysis of, - 295 

Iron ore, "shot ore," Asbland, Greenup county, analysis of, - - 317 

Iron ores, Sneed's mines, Crittenden county, analysis of, - - - 274, 275 
Iron ore, "soft limestone ore," Raccoon ore banks, Greenup county, 

analysis of, ^- ... 306 

Iron ore, speckled. New Hampshire Furnace, analysis of, - - 198 

Iron ores, Stewart's creek, Hopkins county, analyses of, - - - 336, 338 
Iron ore, '^Sugar creek," Hopewell Iron Works, Livingston county, 

analysis of, 341 

Iron ores, tables of composition of, 364, 365 

Iron ore, Top-hill ore, Pennsylvania Furnace, Greenup county, analy- 
sis of, - 282 

Iron ore, Tygert's creek. Carter county, - * gOO, 268 

Iron ore, Mr. Wallace's, Carter county, analysis of, . - - 267 

Iron ore, Williams' landing. Green river, .... - (50, 3*7 

Iron ore, "yellow kidney ore," Amanda Furnace, Greenup county, 

analysis of, -------.. 313 

Iron ore, "yellow kidney ore," Buena Vista Furnace, Greenup county, 

analysis of, •---.-.-. 289 

Ironstones between the little vein and Well coal, - - - • 59 

Ironstone, calcareous, used at Sandy Furnace, analysis of, - - 78 

Ironstones of eastern coal field, ---.-.. 71 

Ironstones in shales over ice-houseeoal, analysis of, - - • - 57, 58 

Island district, on Cypress creek, 147, 148 

Jackfield coal, Capt. Davis', analysis of, 53, 128 

Jellico Mountain, 239 

Kenton Furnace, ores, <fec., I97 

Kentucky river, north fork, coal, - • - - • . . 21I 

Kentucky river, three forks, coal, • - . • • . . 214 

^cheloe'fl Bluff coal, (No. 196,) analysis ot .... .145 
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Kinc1ie1oe*s Bluff, or Lewisport, Green river, section at, • - • 145 

King's coal, 239 

Laurel Furnace ores, ic, 106 

Lead and zinc ores, .•-----.-- 87 

Lead ores, argentiferous, --.w-... 88 

Letcher C. II. coal, - 225 

Lewclljn coal mines. Union county, ...... 398 

Lewisport coal, - - • 181 

Lick coal. No. 92 of collection, analysis of, ..... 132 
Lignite and brown coal of quaternary deposits, - - 25, 26, 1 16, 262 

Limestones, 60 

Limestone, Dr. Hopson's Marble, Trimble county, analysis of, • 358 

Limestone, bituminouF, supposed black band ore, Muhlenburg county, 350 

Limestone, ferruginous. Christian county, analysis of, - - - 274 

Limestone, ferruginous, Clinton Furnace, Greenup county, analysis of, 331 
Limestone, ferruginous, New Hampshire Furnace, Greenup county, 

analysis of, 323 

Limestone, ferruginbus, like black band iron ore, Hopkins county, anal- 
ysis of, 337 

Limestone, ferruginous, Sandy Furnace, Carter county, analysis of, 269 

Limestone, magnesian, (hydraulic,) analysis of, - - - • 273 

Limestone, table of composition of, ...... 368 

Limestones, used for flux at the Greenup Furnaces, 75, 285, 292, 297, 298, 304, 

308 
Limestone, used as a flux, Bellefontc Furnace, Greenup county, anal- 
ysis of, 292 

Limestones, used as flux, Buffalo Furnace, Greenup county, analyses of, 297, 298 

Limestone, used as flux, Greenup Furnace, analysis of, - - - 304 
Limestone, used as flux. New Hampshire Furnace, Greenup county, 

analysis of, 323 

Limestone, used as a flux, Pennsylvania Furnace, Greenup county, 

analysis of, 285 

Limestone, used as a flux. Raccoon Furnace, Greenup county, anal- 
ysis of, 308 

Limonites— see iron ores. 

Limonite and other iron ores, Meadow cr^ek and Watts' creek, • - 240 

Linn Camp, section on,- - - • - - - - - 220 
Lithostrotion bed of sub-carboniferous limestone, or "Barren" Hmo* 

stone, 82 

Littlo Sandy river coal, 185 

Log Mountain coal beds, • - •- - • - • 222 

London, Laurel county, formation at, - • • • • • 241 

Lost creek, .'.-.-- • - - • - • - 390 

Lower coal meiwuR's; order of tnperpesition, - . - - - 46 

Magnesias limAtone; Cbriilian County, analysis of» • - - 273 

MAmmoili Cave, •• • - -' 160 
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Uap of Union and Ctitlenden counlieB, «cbI« o(, - ' - • 3BS 

Marble, GoDchi^c, Dr. Hopsoa'a, Trimble county, - - . . 358 

llarcus coal, .......... )37 

Martin coal, ----- 138 



jxma TO RI70BT OF osoiioeiOAX Bu&VEr. 413 

Peach Orchard coal, bottom part, analysis of. - • • - - 69 

Pennsylvania Furnace ores, coal.^c, 72, 76, 191, 280, 281, 282, 283, 284. 286, 

286, 287, 288 

Petroleum on Oil Spring branch, --^..-. 2X0 

Phosphoric acid, re -examination of soils for, - . . - * 378 

Pigeon Run coal, Capt. Davis', analysis of, - - - - - 128 

Pig-iron, Amanda Furnace, Greenup county, analysis of, - . . 317 

Pig-iron, Bellefonte Furnace, Or£tnup county, analysis of, - - 292 

Pig-iron, Buena Vista Furnace, Gretnup county, analysis of, - - 290 

Pig-iron, Butlalo Furnace, Greenup county, analyses oU - - - 299, 300 

Pig-iron, Greenup Furnace, analysis of, ----- - 306 

Pig-iron, New Hampshire Furnace, Greenup county, analyses of, - 325, 326 

Pig iron, Pennsylvania Furnace, Greenup county, analysis of, - - 287 

Pig-iron, Raccoon Furnace, Greenup county, analyses of, - - • 310, 311 

Pig-iron, from Sandy Furnace, analysis of, 184 

Pig-iron, table of composition of, 367 

Pittsburif coal, analysis of, -------- 363 

Pleasant Bun coal, ..-.--... ^33 

Pond fork valley, - 391 

Pondrivei coal, (No. 137,) 134,340 

Poplar Chalybeate mountain coal, ------- 246 

Picstonsburg coal, <fec., - - - -^, . • . gO^g 

Qurtlernary deposits, .•- I7 

QuatiinHry dtpobils, order of siipei position, at the **Iron and Chalk 

banks/' 12 

Quaternary deposit, (Nil'co-cnlcareous,) analysis of, near Columbus, - 18 

Quaternary deposit, silicious, ---•y,.. 20 

Quaternary di posiis, soils from, ----.•^- £7 

Quaternary foimation of McCrackcn, <&c., Jec, jcc, - .. • 113 

Quaternary formation, sections of, • - - - - r 1 16, 120, 122 
Haecoon Furnace coal, ores, *fec., 195, 3C6, 307, 308, 309, -310, SI 1, 312. 313 

Red lands and sub-soil of southern Kentucky, ----.. 8jB 

Red ochre, Greenup Furnace, analysis of, - - , • - 301 

Riedy hi H»», Gray s^on county, -» - 172 

Reel foot hike, »,.^ |I7 

Ricldand cri-ek coal, ••-..-•-,..- t3l 

Rohb's Chalybeate spring, McCrncken county, - ^ - . ]14 
RolK-rls* coal, (No. 11)1,) Muhlejiburg county, ... 62,140,142 

Rockcastle liver, narrows of, coal, Ac, •-•♦»- 237 

Rough and Ready ore bed, ..----.♦- 184 

Rough cr^k, Grrayson county, falls of, - ^ - ,- . • 173 

Russi y's coal, on Muddy ci'cek, ---.-. ^ }fiO 

8hU borings^ Bm^hears, - ^ ^ m m ^ ^ • 228 

8alt borings, near Hazzard, Perry county, . • ^ • • 228 

ShU borings, Whilesburg, -....t^.^f, 229 

£ttlt i'fflorvscenGe and licks, Shelby fosk» Big Sa|i4jB» « « « JSU 
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Salt rii'er knobs, growth on, .---... gj 

Salt water, junction of Lost and Troublesome creeks, - - - 211 

Salt water and other mineral waters, Bamett's creek, ... ]5G 

Salt water, mouth of Leatherwood creek, - . - - . 223 

Salt well, on Big Sandj, near Kane farm, ..... 2OI 
Salt works. Goose creek, -.--..-. 67,210 

Samuel's coals, (McLean Co.,) ..---.- J49 

Sandstones of coal measures, for building, ..... go 
Sandstones, hearthstones, Kew Hampshire Furnace, Greenup county, 

analysis of, -.----... 327 

Sandstone, hearthstone, Raccoon Furnace, Greenup county, analysis of, 313 

Sandslone, sub-carboniferous, /----... 89 

Sandstone suitable for hearthstones, Edmonson county, ... ]63 

Siindy Furnace, calcareous and top hiiiores, analysis of, - . . ]83 
Sandy Furnace ores, Ac, &c., - - - - 78, 183, 184, 268, 269 

Scatters of Cypress, 386 

Section at Amanda Furnace, 188 

Section in Breathitt county, near Jackson, - - - • - 213 

Section at Clarke's mill. Pond river, .---.. 136 

Section, clover fork of Cumberland river, ..... 226 

Section of formations of northern part of Edmonson county, • - 164 

Section of coal measures, Everley's ridge, ..... 147 

Sec'ion at south Carrollton, •- 146 

Section, falls of Cumberland river, ...... 235 

Section at Green River Manufacturing and Coal Company's Mines, - 141 

Section at forks of Green and Barren rivers, . - . - - 161 

Section of Holloway boring, Henderson county, .... 32 

Section at Industry mines, -- 205 

Section south fork Kentucky river, - 215 

Section at Kincheloe's Bluff or Lewisport, (Green river,) . - - 145 

Section on Linn camp, 220 

Section at McNairy's coal bank. Pond river, - - - - . 135 

Section at Nolin creek, Edmonson county, ..... ]64 

Section of quaternary deposits of McCracken county, <bc., - 116, 120, 122 

Section seven miles below Pikeville, ...... 232 

Section at Stinson ore banks, Mt. Savage Furnace, • • • . 185 

Section at Taylor's coal mine. Green river, J 58 

Section at Todd <fe Crittenden's coal mines, • • • • • 215 

Section at William's Landing, Green river, ..... 143 

Section at Joel Wright's to the top of Sounding gap, ... £29 

Septaria, calcareous, Morgan county, ..•.•• 2 10 

Short mountain coal, • • - • • • • - • 244. 

Silver ore, suppositious, Cumberland falls, . . • • • 235 

Sink holes in Barren limestone region, 84 

Slate quarry, Hopkins county, 133 

Slate, Ring creek. Perry county, ••••••• 2S2 
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Sloan's hill coal, 244 

Social hill mineral waler, 148 

8«»ilsfroin Ballard county, analyses of, 259, 2GI, 379 

Soils, from blue limestone formation, remarks on, - - - . 100,374 

Soil, (ridge land,) Butler county, analyses of, 266,379 

Soil, soulhcm part of Christian county, analyses of, . - • 274, 379 

Soils from the coal measures, remarks on, 63 

Soil from Daviess county, 153, 379 

Soil, of Edmonson county, best of table land, - - - - - 168, 379 

Soil, virgin, Fayette county, analysis of, . - . . - 076, 379 

Soil, old field, Fayette county, analysis of, - - - - - 276, 379 

Soil, Fulton county, analysis of, 279, 379 

Soil, under gravel bed, Fulton county, analysis of, - - - - 280, 379 

Soil and forest growth. Graves county, - - • - - - 121 

Soil, Hendei-son county, analysis of, 333, 379 

Soil, white, of Bayou de Chienne, Hickman county, analysis of, - 334, 379 
Soils, "white earth," Hickman county, analyses of, - - 334, 335. 379 

Soil and sub-soil, Hopkins county, analysis of, .... S40, 379 

Soil, Livingston county, analysis of, 341,397 

Soil, southern part Logan county, analysis of, 342, 379 

Soil, coal region, Muhlenburg county, analysis of, .... 351,379 

Soils from quaternary deposits, 27 

Soils, re-examination of, for phosphoric acid, 378 

Soil, Simpson county, analysis of, ----- - - 355, 379 

Soil of sub-carboniferous or knob sandstone, 89 

Soils, table of composition of, 370 

Soil and sub-soil, Todd county, analysis of, 357, 379 

Soil, (red clay sub-soil,) Todd county, analysis of, - - - - 356, 379 

Soil, Trigg county, analysis of, 360, 379 

Soils, Union county, 392 

Soil, Warren county, analysis of, 361,379 

Sounding gap, section at, 229 

South Carroll ton, section at, 146 

Southern coal field, boundaries of, 30 

Speckled iron ore. New Hampshire Furnace, analysis of, - - - 77, 198 

Springs, Union county, 392 

Spring waters injurious, <&c., Hickman county, 19 

Stanley coal bank, 137 

Star Iron Furnace coal, and ores, 186 

Siinson ore banks, Mt. Savage Furnace, section of, - - - - 185 

Sub-carboniferous limestone, -- 79 

Sub-carboniferous sandstone, 89 

Sub-carboniferous limestone of Crittenden, Livingston, Lyon, Caldwell, 

and Trigg counties, 246 

Sulphur spring. Box mountain, 131 

Sulphur spring, Cerulean, Trigg county, 848 
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Sulphur spring. Clear creek, S25 

Sulphur sprmgs. Grayson county, 170 

Sulphur spring hills, 306 

Sulphur sprng of Livingston county, 240 

Sulphur spring. Social hill, 143 

Sulphuret of zinc, Crittenden county, nnnlysis of, - - - - 27(5 

Sulphur water, Crittenden spring, 247 

Swift mine. 222 

Swinney's, Mr., Chalybeate spring tested, 163 

Table of composition of Kentucky clays, 369 

Table of composition of Kentucky coals, ----- 366 

Table of composition of Kentucky iron furnace slags, - - - 367 

Table of composition of Kentucky iron ores, 364, 365 

Table of composition of Kentucky limestones, - . - - 363 

Table of composition of Kentucky pig-iron, ----- 367 

Table of composition of Kentucky soils, 370 

Table of mineial matter removed from the soil by crop^, - . - 377 

Tar, (mineral,) or pitch, from Edmonson county, analysis of, - - 166 

Tar spring, Breckinridge county. Tar creek, - . r - - 174 

Taylor's coal mine, Porter's landing. Green river, section of, - - 168 

Technical terms, 378 

Terry's coal, analysis of, Hopkins county, 126 

Thoroughfare between Green river and Cypress creek, - - - 148 

Three-mile creek, York bed of coal, 2u3 

Todd & Crittenden's mines, south fork Kentucky river, section at, - 215 

Topographical Geological report, - 381 

Topographical survey, method adopted in, 383 

Trade- ivater river, -- 389 

Trade- water river coals, ..-.--.- if 6, 394 

Troublesome creek, cannel coal, and salt water, - - - - 211 

Tug fork, Big Sandy, coals on, ^ 203 

Tygert's creek iron ore, 200 

Union county, Geology of, 395 

Union county, detailed survey of, remarks on, 106 

Upper coal measures, order of superposition, 40, 42 

Vegetables, mineral elements, of - 375 

War gap. Pine mountain, 226 

Water, supposed to cause milk sickness, 169 

Watt's creek coal, 240 

Whitesburg, salt borings, ..-.-..- 229 

William's landing. Green River, section at, 143 

William's landing, iron ore at, .60 

Wolf hill coal, Daviess county, (No. 189,} analysis of, - - - 44, 164 

York bed of coal. Three-mile creek, ^ 203 

Zinc ore, Crittenden county, analysis of, • • • • • 276 



mt* 



\ 



n County. 
ffiffkt oF Banff es 
sures. 




I Mifiht ofltttng§s 
*ures. 




'- ITiffkt of Ranges 
ires. 




Couniy. 

Kightaf£juuf€s 
^es. 



1^' 



i<'' 






i^r— 4 



p ' ♦ 



it* 



'( 



I 






J 



I *. 



m 



"r^» 



K 



f 



/ 



i 



I 

j 



,^/ 




\ 



-T-^ ' r 




mm ^m 



^ ■ ^ 



L. 



' ■»<••— ^-! 



^■■••■—^ 



■» 



\ 



» 






J 



7 '^ 



■fi^ * ■»■ — r 



